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Winters can be severe on the rugged banks 
of the historic Yellowstone River, where the 
Frank W. Bird plant is located. 
The station was designed and constructed by 
Ebasco Services, Incorporated. 


Some of the many Elliott C-W 
motors on pumps for oil burners, 
fuel oil transfer, condensate 
transfer, etc., as well as a num- 
ber of other auxiliaries. 
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Out on the open river bank, buffeted by bitter 
winds, snow, sleet, etc., this Elliott 500-hp 12-pole 
vertical outdoor splashproof (weather-protected) 
motor drives a circulating water pump. 


FORTY BELOW is not an uncommon winter 
temperature at the Frank W. Bird Steam-electric 
‘Station of the Montana Power Company, near 
» Billings. Blizzard conditions too, naturally. 
=) >, Pretty tough sleddin’ for exposed equipment, 
~~ but not too tough for the Elliott 1000-hp 
Pe motor driving the induced draft fan in the 
{picture at the right. This is the increasingly 
a’ ber This Elliott 1000-hp outdoor splashproof (weather- 


**.. popular outdoor splashproof (weather- rae. baer esate 
. rotecte motor arives an inguced-ara an. 
protected) design that needs no ducts nor cored . 


in foundation. A similar motor of vertical type, 
500-hp, drives a circulating water pump located 
on the exposed river bank. Other large Elliott 
motors serve the plant in less exposed locations, 
as well as a number of Elliott Crocker-Wheeler 
motors of open dripproof type on auxiliaries 
— quiet, capable performers, all doing their 
share in holding station costs down. 
Your local Elliott representative or district 
office will give you complete data on the Elliott 
motors mentioned, or any other types you may 
need. Or write Elliott Company, Jeannette, Pa. 
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Two 1250-hp two-pole squirrel-cage induction mo- 
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You will always get better results by putting 
a Steam Trap on each Steam Coil, Chest or Unit 


Dryer Temperatures at 
Guelph Creamery, Guelph, Ontario. 


WITH GROUP TRAPPING 


(5 steam traps for 10 coils) 


WITH BLOW -THROUGH 


(no steam traps) 





WITH ARMSTRONG 
UNIT TRAPPING 


(10 traps—one on each of 10 coils) 
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HARDENED CHROME 
STEEL valve 
STAILESS 


sTERL valve a The example at the upper left is simply one of thousands 
that bear out the benefits of “Armstrong Unit Trapping”. 


STAmess 


—— When you analyze it, the reason is quite obvious. No two 
steam coils, chests, chambers or machines will condense 
steam at exactly the same rate under operating conditions. 
There is a greater pressure drop in the units that condense 
the fastest. Steam will backflow through a common drain 
line from a higher pressure unit to a lower pressure unit. 
This blocks off flow of air and retards condensate flow 
from the lower pressure unit. On the other hand, if you 
separate each unit with its own trap, that can’t happen. 


You will always get higher temperatures and lower pro- 
duction costs with unit trapping. Ask your Armstrong 
Representative about it, or write: 


ARMSTRONG MACHINE WORKS 
810 Maple Street, Three Rivers, Michigan 





One of the big advantages of Armstrong traps 4 ie tine 
up 


is LOW MAINTENANCE. Mechanisms ‘ Bons 
in low and medium pressure traps identical If you don’t have a copy of the 44-page 


in design, workmanship and materials to ‘ast Armstrong Steam Trap Book, we'll be 
ae ee glad to send you one. No obligation. - 
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© THE HEATING and ventilating 
industry will be host at Philadel- 
phia to members of America’s fast- 
est growing profession, including 
3,000 members of ASH&VE, when 
they gather for the 61st Annual 
Meeting, January 24-27, 1955. 

The 12th International Heating, 
Ventilating and Air Conditioning 
Exposition, to be held in conjunc- 
tion with the 61st Annual Meeting, 
will open at 2 P.M. on Monday, 
January 24 for a period of five days 
through Friday, January 28, at the 
Commercial Museum. 


© FURTHER ENCOURAGEMENT 
to American take ad- 
vantage of the products of govern- 
technical research, 


industry to 


ment-sponsored 
is the publication of a volume listing 
775 government-owned inventions in 


the field of instrumentation, with a 
brief description of each invention 
Announcement of the publication 
was made by Dr. Archie M. Palmer, 
chairman of the Government Patents 
Board, Department of Commerce 
Building, Washington 25, D. C 

Dr. Palmer points out that these 
inventions are ordinarily available 
to the public on a royalty-free li- 
cense basis. In addition to the brief 
description or abstract of the inven 
tion, each listing includes the patent 
number, the title of the invention, 
name of the inventor, and government 
agency administering the patent 


© BITUMINOUS COAL Re- 
search, Inc., has appointed James 
R. Garvey to the position of as- 
sistant director of research, in 
charge of the Columbus branch 
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office and laboratory. He will also 
serve as general manager of BCR 
Products, Inc. He succeeds Elmer 
R. Kaiser, who has accepted the 
position of director of research for 


the ASH&VE. 


© LIGHT-WEIGHT TITANIUM 
alloy considered suitable as a replace- 
ment for steel in military weapons 
has been developed for the Ordnance 
corps by Armour Research Founda- 
tion of Illinois Institute of Tech- 
nology, during the course of a 
program being sponsored at the 
Foundation by the Watertown Ar- 
senal laboratory, Watertown, Mass. 

The titanium alloy is claimed to be 
40 per cent lighter in weight than 
high-strength steel, highly corrosion- 
resistant, with properties which com- 
pare favorably with those of steel 
used in manufacturing weapons. The 
alloy shows tensile strengths up to 
192,000 psi. This is approximately 
42,000 psi stronger than any com- 
mercial alloy of titanium now being 


pr duc ed 


© GOVERNMENT OF INDIA has 
purchased a 5-mile conveyor system 
to handle materials for the construc- 
tion of the Bhakra Dam in the 
Himalaya foothills. It will be 680 
ft high, the highest dam in the 
world except for the Hoover Dam on 
the Colorado River. The contract 
calls for a series of 46 conveyors to be 
linked together in a continuous line 
to carry sand and gravel over rugged 
terrain to a deep V-shaped gorge of 
the Sutlej River. 

The dam will be constructed under 
the general supervision of an Amer- 
ican engineer, W. H_ Slocum, who 
was project engineer for the ‘Bull 
Shoals Dam in Arkansas. Some of the 
conveying equipment used in the 
construction of the Bull Shoals Dam 
will be used again on the Bhakra 
project. This equipment still retains 
about 90 per cent of its useful life, 
despite the fact it carried 4,000,000 
the Arkansas 


tons of material at 


projec - 








POWER ENGINEERING 
Reprints Available 


WE HAVE on hand a small supply — 50 
to 100 copies—of each of the fol- 
lowing articles published in Power 
ENGINEERING in 1953 


How to File for Professional Engi- 
neer's License Examinations in 
State of New York 

April 1953 issue 


Artificial Respiration—New Im- 





proved Methods .July 1953 issue 


Crane Accidents Can Be Prevented 


October 1953 issue 


If you want a free copy of each 
of these reprints, as long as our sup- 
ply lasts, write the Editor, or note 
the title on one of the postage-free 
return postal cards elsewhere in this 
issue and mail it to us. One copy to a 
customer as long as they last. 











© CHANGES in organization in 
the electric engineering depart- 
ment of Public Service Electric and 
Gas Co., of Newark, N. J., necessi- 
tated because of the recent death 
of Herman Weisberg, former me- 
chanical engineer, are announced 
as follows: Robert A. Baker, from 
assistant to mechanical engineer, 
to power project engineer; Lee W. 
Lemon, from assistant to mechan- 
ical engineer, to mechanical engi- 
neer. 


© THEODORE MAYNZ who re 
tired as Steam-Electric Power Divi 
sion Engineer of the American Vis 
cose Corporation as of June 30, was 
retained on some special work until 
the end of September. Maynz had 
been with American Viscose almost 
16 years in charge of electric and 
steam generation and distribution 
work. It is very likely that he will 
again enter consulting engineering 
practice exclusively in this field, as 
from 1924 to 


he did in Cleveland 


1933 


© BROOKHAVEN National Lab- 
oratory announced the selection of 
the Stone & Webster Engineering 
Corp. as architect-engineer of the 
building and supporting facilities 
for the 25,000,000,000-electron- 
volt proton synchrotron to be built 
at the Laboratory site in Upton, 


Mm. 3B: 


The synchrotron will be housed 
in a doughnut-shaped tunnel ap- 
proximately 20 ft in cross section. 
The hole in the middle will be over 
800 ft across. The largest synchro- 
trons now in operation are the 
4,000,000,000-v Brookhaven Cos- 
motron and the 6,000,000,000-y 
Bevatron at the University of Cali- 
fornia, which are, respectively, 75 
and 100 ft in diameter. All three 
machines accelerate heavy particles 
(protons). 

Although the machine itself will 
be designed and constructed by 


members of the Brookhaven Ac- 
celerator Development Depart- 
ment, Stone & Webster will design 
and supervise the construction of 
its housing and complementary 
equipment. This includes the 
doughnut-shaped tunnel, with foun- 
dations to support the 3000-ton 
magnet it will cover, heavy ma- 
terials handling equipment, water 
cooling systems, and air tempera- 
ture controls, as well as a large 
building to house the control room, 
laboratories, offices, electronics 
shops, and other services. 























LETTERS 








TO 


THE EDITORS 








Municipal Costs — 
Correction 


I WISH TO THANK YOU for printing 
my letter, Municipal Power Costs, in 
the October issue of POWER ENGI- 
NEERING, page 5. In the second sen- 
tence of my letter, however, the word 
“not” was omitted in the publica- 
tion. It should have read, ‘‘ These 
costs are not given for the municipal 
power plant, City of Menasha Wisc.” 
Cornelius G. Weber, Milwaukee, Wisc. 


Rdite r’s Nolte: We 


this omission. 


deeply regret 


Two Reservoirs Supply 
Water for Dry Period 


COMMENTS concerning the refer- 
ence on page 3, Sept. ’54 issue, about 
water conditions at the “TVA Kings- 
ton Tennessee Steam Plant,’ recalls 
a situation where another approach 
was used as follows: 

The reference to the water condi- 
tions impels the writer to offer some 
details about the way the water prob- 
lem was handled at a steel mill in 
India, where for a period of two to 
three months annually, the river, the 
principal source, was absolutely dry. 
ven during the rainy period follow- 
ing, usually June 15 to September 
15, there were times when the sand 
carried by the flood, made pumping 
impossible. 

The mill, largest unit mill in the 
British Empire 1935-1938, had an 
annual output exceeding 1,000,000 
long tons, the product being most 
diversified including structural shapes, 
steel rails, steel plate, galvanized 
sheet and other products. To provide 


water for the “‘dry”’ period, two reser- 
voirs had been constructed, an upper 
and a lower one with a 15-foot differ- 
ence in elevation with both full. 

Every possible effort was made to 
reclaim the water used by four blast 
furnaces, condensing water for a 
50 MW plus electrical load, and 
water for domestic purposes. With 
air temperatures well up toward 
120 F, injection water to the con- 
densers even with a spray cooling 
system exceeded 100 F. 

Under normal conditions, the water 
was pumped from the river to the 
upper reservoir, which had a fixed 
maximum water elevation and any 
excess was passed over a spillway to 
the lower reservoir, which had a 
fluctuating water elevation depend- 
ing upon the river conditions for the 
season period. 

The water from the lower reservoir 
was pumped to the upper one through 
a spray cooling system and taken 
from there to the point of use. The 
water returned from the works was 
discharged over a concrete inclined 
spillway into the lower reservoir. 
The spillway was sufficiently rough- 
ened to agitate the water and the 
aeration resulted in some cooling 
before reaching the lower reservoir 
from which, as described, it was 
pumped through a spray cooling 
system for further use. The lower 
reservoir had three to four times the 
area of the upper one. 

As the writer now recalls, one dry 
season there was no pumping from 
the river for nearly 90 days and it is 
of interest to learn whether a steel- 
making establishment of comparable 
output has operated for such a 
lengthy period as a self-contained 
unit with stored water alone. t. 
O. von Dannenberg, Brooklyn, N.Y. 





CHEMICAL PUMPS for 
Boiler Water Tr 


» « » for the SMALLEST industrial installation } | ¢ 


to the LARGEST central station 


a -_ 


Simplex Model 
1105-S Adjust-O- 
Feeder for feeds up to 
20 GPH and into pres- 
sures up to 650 psi. 
We NOW stock STANDARD 
| PROPORTIONING PUMPS 
suitable for most boiler water 


treatment needs—and can give | 
| immediate delivery. 


Battery of 2X Series — High Pressure Adjust-O-Feeders for phosphate treatment 


but the smallest Proportioneers chemical pumps Other accessories pertinent to boiler water treat- 
are equipped with “fluid sealed” stuffing glands ment are also supplied, including special dissolv- 
which prevent build-up of chemical incrustation on ing and storage tanks, alarm systems, relief valves, 
plungers. 4!! plungers are super-finished to close automatic feeding and flushing systems, control 
tolerances for maximum accuracy and long wear. panels, and control systems for flow-responsive 
All bearings — for speed reducer, connecting rod, actuation from new or existing flow meters. 
and wrist pin — are of anti-friction type.4!! moving Thousands of Proportioneers metering pumps 
parts are lubricated by only three pressure lube are daily feeding chemicals to correct boiler water 
fittings. 4!! measuring cylinders are removable conditions reducing boiler maintenance, mini- 
and can be obtained in Meehanite iron, steel bar mizing operator responsibility, and providing posi- 
stock, or stainless steel. All check valves may be tive control of chemical opplication. Write today 
either built-in or removable — and single or double for Brochure SM-9020. Proportioneers, Inc., 385 


seated as specified. Harris Ave., Providence 1, R. I. 


>| 
-PROPORTIONEERS 


DIVISION OF B-I-F INDUSTRIES, INC. 


BUILOCERS IRON FOUNDRY @ OMEGA MACHINE CO. © BYILDERS-PROVIDENCE, INC, 
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HERE'S WHAT 
THEY Feats 








IF OUR PRACTICAL-MINDED 
readers ever want to know about the 
different power cycles, Editor Andrew 
Kramer tells us we could do no better 
than refer them to Croft’s book. He 
ays that Croft knew and understood 
was a very skilled 
understanding of 


his audience and 
vriter with deep 
basic phenomenon 

(our nobody ever 
ubject of Entropy het- 
ter or more simply than Terrell Croft 
did in his book, Practical Heat, first 
hed in 1925 


editor believes 


covered the 


publ 


. . . 


JERRY QUINN, Allis-Chalmers 
Mig. Company, Milwaukee, during a 
isit in our offiee, told us about the 
powe! plant to be built 
National Laboratory. 
will build the 5000-kw 
the boiling 


new atom 
for Argonne 
Allis-Chalmer 
power equipment tor 
water reactor 

Ina 
Kramer 
Power 
teaming 
odium-cooled 
tors written by Dr 
vas delivered by the author last 
September before the International 
Congress of Industrial Chemistry at 
Brussels. Editor Kramer considers 
t an unusually clear and down-to- 
earth discussion of reactor design. 


He told Mr. Quinn 


Mr. Quinn, Editor 

later made _ reference’ to 
Reactors, a paper on this 
type of reactor and the 
he lterogeneous reac- 


Zinn. The paper 


letter to 


uch interested 
in thi ince I first 
heard about it when | was in Idaho 
i vear and a half ago. At that time, 
[)r Zinn wa ust be yinning his ex 
periment and | have followed it ever 
, to my 
of approach to an 


ha heen very n 


ade elopment ever 


ine It re present mind, one 
oftne two jue 
power plant which 


ead to 


} 
ucce 


SOME TIME AGO, while Editor 
Kramer was visiting the new addi 
Kearny (N. J.) Station, he 
high-pressure steam 
told that the 80-ft 
line superheater outlet 
and the turbine throttle cost $800 a 
foot. He said from this it was quite 
obvious why power plant designers 
try every way to reduce the distance 
between the boiler outlet and the 
turbine throttle 


tion to 
was shown the 
and was 
between the 


line, 


Bk bDDY GILMER, Georgia Insti 
tute of Technology, recently told us 
in a letter 


I am planning to write an article 
for the Georgia Tech Engineer based 
on an article in POWER ENGINEER- 
ING, June 1954, entitled Natural Gas 
To Be Liquefied and Transported by 
River Barge. I should like to use the 
illustrations you have used on pages 
92 and 93 


Associate Editor Robert Mitchell, 
who had the photographs forwarded 
immediately to Mr. Gilmer, also in- 
cluded the following notes: 


It is no longer any secret that the 
Chicago industrial firm to make first 
use of the liquefied natural gas is the 
huge Union Stockyards, whose re 
frigeration requirements are as ex 
tensive as their heating and power 
generating requirements. 

You might be interested also in the 
fact that the British Ministry of 
Fuel is at present investigating the 
possibility of transporting liquefied 
natural gas from the Middle Fast 
to England via insulated tankers. 


THE NEW HANDBOOK Section 
in POWER ENGINEERING brought a 
pleased response from many of our 
readers. 


A. M. Griffith, The Cincinnati 
Masonic Temple Co., said: 


Your new idea of the POWER 
ENGINEERING Handbook Sheets is 
certainly a welcome addition to the 
magazine 


B. G. Davenport, Jr., Excelsior 
Mills Union, South Carolina, wrote: 


| believe that you have a very 
good idea in the new POWER EN- 
GINEERING Handbook. If you decide 
to have the binders made up, sign 
me up, I'll take one 


A representative of Jones & Brake 
ley, Inc., reported: 


We just received the October issue 
the beginning of 
POWER ENGINEERING'’S Handbook. 
Wonderful idea! Seems like every 
time you get a copy of POWER EN- 
GINEERING it is more useful than the 


which includes 


preceding one. 


The Handbook Section, which now 
appears as a regular feature of POWER 
ENGINEERING, made its debut in the 
October issue, pages 116, 118, 120. 

The Section occupied four pages in 
the November issue. 


ONE OF OUR inter-office memos, 
written by Executive Editor Chester 
Earle to Editorial Director Richard 
Morris, contained a noteworthy para- 
graph which read: 


Norman Jones, Associate Editor, 
did a fine job in first following up 
the scattered comments on drilling 
of concrete and other masonry in 
power plant work a long time ago, 
and finally, digging out the very fine 
practical information prepared by 
Bernard L. Chapin and Ralph H. 
Alper, from New England Carbide 
Tool Company, the like of which you 
will not see anywhere else in the tech 
nical literature. The reprint is now 
ready. 


The articles which comprise the 
Masonry Drilling reprint were pub- 
lished in June, July, August and 
September of this year. Write us if 
you want a copy. 


IN THE CONTROVERSIAL 
area of the Oppenheimer case, our 
readers have expressed many yeas 
and nays. One of our friends felt so 
strongly about the subject that he 
told us flatly: 


It is my opinion that a technical 
paper should not be a “sounding 
board”’ for political propaganda 
the September 14th release of your 
paper Atomics most certainly was. 


Naturally, we believe that we have 
both a right and a responsibility as 
representatives of the technical press 
to give our opinions on any subject 
pertinent to our field. With so much 
atomic planning geared directly or 
indirectly to political strategy, the 
opinions of every scientist and en- 
gineer are sorely needed! 


Offering favorable comment. re- 
garding Editor Kramer’s stand in the 
case, J. Howard Bowman, Clarage 
Fan Company, Kalamazoo, wrote: 


Thank you for the September 14th 
Atomics. | most certainly agree with 
you in your comments about the 
treatment of Dr. Oppenheimer. That 
such things can happen to a person 
in this country is as much to be 
feared as a trigger-happy use of 
atomic bombs. 

We need more Smyths and Kram 
ers. 


Editor Kramer, who is a member 
of the Atomic Energy Commission, 
has been reading the original tran- 
script of the hearings and knows that 
what he said about the transcript 
was perfectly true. Outside of reading 
the transcript itself, he highly recom- 
mends The Oppenheimer Case, 
October issue, Atlantic Monthly. It 
is an excellent source for learning 
what the hearings were about. Even 
more informative is the 18-page 
article on the Oppenheimer case by 
the Alsop brothers in the October 
issue of Harpers Magazine. Read it! 


NEERIN 


POWER EN 





TALL STACKS PROHIBITED 








So Socony-Vacuum 

Lubricating Oil Plant 

insures boiler draft 

with Induced Draft Bifurcator Fans 


This Socony-Vacuum oil blending and packaging plant is located 
near the Kansas City Airport, so they couldn't erect a tall stack for 
boiler draft. This restriction posed a problem because the plant 


A! 


requires two 150 HP boilers to provide steam for plant processes, 


a4 
ty ! | | 
I 
The Induced Draft Bifurcator is a 
motor-driven axial-flow fan in a divid- 
ed housing. Motor is in an isolated 
chamber around which flue gases are 
by-passed so that motor always re- 
mains clean, accessible and at safe 
temperature. Induced Draft Bifurca- 
tors are built in 24 sizes, for high- 
pressure boilers delivering up to 


tank car cleaning and barrel cleaning. 


Socony-Vacuum engineers solved the problem by installing two 
Induced Draft Bifurcator Fans. One Induced Draft Bifurcator 

Fan is mounted in the breeching immediately above the boiler, 
he other Bifurcator is mounted on the roof because of limited 
space above boiler smoke outlet. These units provide adequate draft 
for the two 150 HP boilers and they require only 


12-foot steel stub stacks. 


60,000 pounds of steam per hour and 
for low-pressure boilers rated up to 


190,000 EDR. For full information on Induced Draft 


Bifurcators, simply MAIL COUPON TODAY. 


DeBothezat Fans 


American Machine and Metals, 
EAST MOLINE, ILLINOIS 


DeBOTHEZAT FANS D'VISION 
American Machine and Metals, Inc. 
Dept. PO- 1254, East Moline, Illinois 


Bulletin DB-52-52 with full technical 


data on Induced Draft Bifurcators, 


Please send free 


Inc. 
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YARWAY UNIT TANDEM BLOW-OFF VALVE... 
with welding ends. Flanged ends also available. 








BUILT TO “‘TAKE IT’’ AT e As boiler pressures go up...so does the 


demand for Yarway Unit Tandem Blow-Off 


Valves. Why do more than 4 out of 5 high-pressure 

oa I G a4 boiler plants now use Yarway Blow-Off Valves? 
Yarway Unit Tandems are designed for 

strength, built tosafeguard lives and investments, 


and to withstand severest acid-wash service. 
A rugged, compact one-piece forged steel 


block serves as the space-saving common body 


for both valves, eliminating intermediate con- 
nections. Stelliting on seats and discs in the 
hard-seat valves provides longer life and better 
service. Balanced sliding plungers do the same 
on the seatless-type valves. Other design and 
metallurgy features add a high safety factor. 





A FEW TYPICAL USERS UTILITIES 
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HARD-SEAT (Blowing) VA 


Stellited and ground disc and seat. 
Cast Steel Yoke 
Stainless steel stem 


Alemite lubrication (fitting on yoke 
hub) of stem and bushing threads. 


One-piece forged body of carbon 
steel. Carbon-moly steel available 
on request. 


Inlet and outlet nozzles welded 
into body. Flanged or welding 
ends provided 





SEATLESS (Sealing) VALVE 


Alemite lubrication of plunger and 
ball thrust bearing in yoke. 


Nitralloy plunger and lower follower 
gland. Stainless steel plunger and 
Ni-Resist gland available for acid 
wash service. 


Yoke springs maintain required 
pressure on packing at all times. 


One-piece forged body of carbon 
steel. Carbon-moly steel available 
on request. 


Laminated lower packing ring 
with stainless steel reinforcing 
inserts. 





LVE 





“eee eae 


Unit Tandems are available in the hard seat — 


psi, or in the hard seat 


for pressures to 2500 psi. Both provide positive 
opening and closing with drop-tight shut-off. 


seatless valve combination for pressures to 1500 


hard seat combination 


Write for Yarway Bulletin B-434. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Penna. 


BRANCH OFFICES IN PRINCIPAL CITIES 


YAR WAY / 


INDUSTRIAL 
PLANTS 








vai ibn 


blow-off 
valves 








Proven On loads UNDER 600 Amps.... 
Fusetron dual-element Fuses 





Have an Interrupting Rating 





in Excess of 100,000 Amps. 





An interrupting rating in excess of 100,000 
amperes for FUSETRON dual-element fuses 
this was shown by tests that were con- 
ducted that simulated the 
most se These tests were 


under conditions 
vere field conditions 
vitnessed and verified by the Electrical Test- 
ing Laboratories of New York 


Che test circuits were set to deliver far in 

of 100,000 amperes yet the 250 and 
olt FUSE TRON fuses cleared the shorts 
igniting readily flamable material 
placed around the fuses and there was 


comparatively little noise 


exe 
HOO) 1 


vithout 


These tests show that Fusetron fuses, even 
small 30 ampere range, can interrupt 
most severe available short circuit 


Ith the 
ifely the 


current 


No interference with time-lag 


inne utmost importance to give 
sper motor and electrical protection and to 


even 


lag is of 


pt 


climinate needless blowing of fuses 


Fusetron Fuses Help eliminate 
needless Shutdowns for 
Production Engineers. 


needless blows are 
a circuit 


ed by 
the 
! armile SS OVE rloads occur, 


Work stoppages ea 
Even if a 
or other 


prevented motors on 


tart at one time 


the fuse link holds to prevent a shutdown 


Likewise, Fusetron fuses guard against needless 


blows caused by excessive-heating in panelboards and 


witehe lesser resistance re sults in cooler operation 


\l\e 


_} Fusetron Fuses Offer Maximum 
x=) Safety for Electrical and Safety 
(S)) Engineers. 

With an interrupting rating of 100,000 am- 
Fusetron fuses give the greatest possible 


damage due to short-circuits 
they reduce the hazard of 


peres 


protection agaist 


And just as important, 


though the interrupting capacity has been 
greatly increased, the time-current character- 
istic of Fusetron fuses has in no way been 


disturbed. 


ALL THIS ADDED SAFETY 
without changing a panelboard or switch 


FUSETRON 


plus 10 point Protection of 
dual-element FUSES! 

1. Protect against short-circuits. 2. Protect 
needless blows caused by harmless overloads. 3. 


against needless blows caused by excessive heating 
operation. 4, 


against 
Protect 
lesser resistance results in much cooler 
Provide thermal protection 
against damage from heating due to poor contact 
5. Protect motors against burnout from overloading 


for panels and switches 


6. Protect motors against burnout due to single phas- 


ing. 7. Give double burnout protection to large motors 
cost 8. 
of small 


without extra 
Make 
motors simple and inexpen- 
sive. 9 Protect against waste 
of space and money permit 
use of proper size switches 
and panels. 10. Protect coils, 


solenoids 


protection 


transformers and 


against burnout 


motor burnouts due to single phasing and over- 


loading 


Fusetron Fuses Save Time 
and Work for Maintenance 
Engineers. 


- 
2; 


Once properly installed, Fusetron fuses require no 


costly inspection time or down-time for calibration 
necessary on mechanically 


other maintenance 


operated devices 


and 


motors is avoided 
because Fusetron minimum the 
danger of damage due to electrical faults. If trouble 
occurs, instead of rewinding or replacing burned out 
motors, simply replace Fusetron fuses 


work on 
reduce to a 


Unnevessary repair 


fuses 


Switches and panelboards are protected against 
damage from poor contact heating. 

Fusetron fuses also protect against needless blows 
that cause irritating interruptions of regular main- 
tenance 





On loads ABOVE 600 and up to 5,000 Amps. 


BUSS Hi-Cap Fuses Have an 
Interrupting Rating In Excess 


of 100,000 Amps. .. and their blowing 











time can be coordinated with that of Fusetron fuses. 


An unlimited interrupting rating for BUSS 
Hi-Cap fuses on any voltage up to 600. . . this 
was confirmed by tests reported by the Electrical 
Testing Laboratories of New York. 


BUSS Hi-Cap fuses are designed to give pro- 
tection against dangerous overloads as well as 
high fault currents yet retain the speed of 
operation necessary to limit heavy short cur- 


rents to safe values. 


When coordinated properly with Fusetron 
dual-element fuses they will not open ahead of 
the fuse nearest to the fault thus the trouble 
is isolated to the part of the circuit in which 


the fault occurs. 


Added SAFETY on Old Instaliations 


On installations the the 
capacity of the circuit has outgrown the inter- 


where increase in 


Fusetron Fuses Cuts Cost 
X\ S for Top Management. 


Cuts maintenance cost Fusetron fuses are maintenance 


free. 


Cuts motor repair cost Fusetron fuses guard the 
motor, against damage due to overloading, single 
phasing, short circuits and other electrical faults. 


Shutdowns due to needless 


Cuts production costs — 


blows are eliminated. 


Cuts new installation costs Smaller sizes can be used, 
therefore big savings can be made on switches and 
panelboards. 


Cuts present installation costs —- Fusetron fuses hold 
and won't open on starting currents so the need for 
larger panelboards and switches is often eliminated — 
and in many cases new motors can be added to the 
circuit without installing larger panelboards or switches. 


rupting rating of the circuit breakers, BUSS 
Hi-Cap fuses offer a safe and relatively inex- 
pensive inadequate breakers 


Way to protect 


against rupture in event of bad fault 


ACTION THAT SAVES YOU MONEY 


Don't risk losses. 
more than replacing every fuse with a FUSK- 
TRON fuse. By passing 


the word along that all 


Delay may cost you far 


purchase and stock 
call 


dual- 


records should for 
FUSETRON 
fuses loads 


and BUSS Hi-Cap fuses 


clement on 
up to 600 amperes 
on loads above that, you get action that begets 


money saving 


On New Construction tell your architect 
to specify this Safer, Better Protection 


Play Safe—Install Fusetron Fuses 
and BUSS Hi-Cap Fuses now! 


information 


For blowing time charts or more 
on FUSETRON fuses and BUSS Hi-Cap fuses 


use coupon or write lor bulls tin FIS and He ». 


BicMBVBERBRBSEBES SERRE EES 


we KUSSMANN Mfg. Co 

& (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo 
Please send me complete facts about FUSETRON 
dual-element Fuses and Bl Hi-Cap Fuse 


Name 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


Tulle 
Company 


° Address 


£ City & Zone 
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WATSON-STILLMAN 


FORGED STEEL 
UNIONS 


Designed and Manufactured to: 
°° AAR SPECIFICATIONS 
°*ASTM A-105 GRADE 2 


We're happy to announce the arrival of these fine additions to our Forged 
Steel Fittings Family. Designed by Watson-Stillman engineers and manufac- 
tured on our new high precision machinery, these unions give you the utmost 
in serviceability in high pressure piping systems. 
These outstanding features are just what you’ve been looking for: 
All parts are drop-forged of high quality steel for maximum strength and 
toughness to resist shock and vibration. 
Heavy, octagonal-shaped walls give you added protection at high 
pressures. 
Steel-to-steel seat with ball-to-angle mating surfaces insures a tight, 
leakproof seal. 
4. Nuts are plated with a heavy coat of cadmium to resist galling and seizing. 


Send today Watson-Stillman Unions are available in both Screw-End and Socket- 
for Bulletin U-1 Welding Types in sizes “es” to 2”. For complete technical information write 
today for our new Union Bulletin. 
Sold Through Leading Distributors 


+20 


WATSON-STILLMAN FITTINGS DIVISION 


HK H. K. PORTER COMPANY, INC. 
‘ Roselle, New Jersey 
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Hall 


INDUSTRIAL 
WATER 


REPORT 


Laboratories, Inc.—A Subsidiary of Hagan Corporation, Pittsburgh, Pa. 


Volume 2 
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Close Control Pays Off in Clean Boilers 


When Hall Service was started at an East Coast plant, R.A. Beardsley, 
service engineer, undertook to educate and interest all of the operating 
personnel in their water conditioning program, so that follow-through 
on his recommendations for better operation would not be left to 
“George.”’ In this plant no actual failures had occurred, and because 


chemical treatment had been used, 
the personnel was convinced that 
such troubles as plugging of feed 
lines, poor distribution of chemicals, 
and the time and labor consuming 
cleaning job were necessary evils. 
The plant men were astonished when 
minor modifications in pre-boiler 
control and treatment practices, 
faithfully carried out, resulted in 
major improvements in the internal 
condition of four waste heat boilers. 

Tight control now polices chem- 
ical treatment and adjustment of the 
phosphate-silica ratio in the boiler 
water has eliminated the adherent 
magnesium phosphate scale that was 
responsible for the massing of 
deposits. 

Since the plant men had formerly 
taken it for granted that crowbars, 
chisels and hard labor were needed 
to get rid of heavy scale accumula- 
tions, washing out the greatly re- 
duced amount of deposit right down 
to clean metal now seems like child’s 


play. 

’ . . 
Foreign Relations 

One Hall staff engineer had to 
travel 8000 miles to go to work 
recently when a request for consul- 
tation came from the Arabian Amer- 
ican Oil Company in Saudi Arabia. 
But setting up water treatment for 
boiler operation, for the protection 
of condensate lines and for air con- 
ditioning equipment at three plants 
made A. M. Henricks feel that he 
had never left home during the five 
weeks he spent in Arabia. Mr. 
Henricks’ long-distance service job 
was one of several such trips he has 
made in the last few years. 

Another phase of Hall Labora- 
tories’ foreign service is a training 
course which has been given to engi- 
neers and technicians from all parts 
of the world. Although this training 
is made available to Hall Labora- 


HALL LABORATORIES, INC 


December, 1954 
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CONSULTANTS ON PROCUREMENT, 


tories’ domestic clients, it is espe- 
cially valuable to personnel from 
foreign plants in familiarizing them 
with the latest in water treatment. 


Engineering and 
Industrial Wastes 


In a Panel Discussion on Stream 
Pollution presented at the Fifteenth 
Annual Water Conference, H. A. 
Reda of Hall Laboratories defined 
“An Engineering Approach to Indus 
trial Waste Problems.’’ Viewing 
plant process and waste water prob 
lems as a_ part an integrated 
program of water use leads to the 
systematic analysis that constitutes 
the engineering approach. Mr. Reda 
pointed out that “‘bonus’’ benefits 
frequently result when the inves- 
tigator studies the entire water 
system in a plant in order to set up 
the most effective and economical 
treatment of industrial wastes. Re- 
covery of costly process materials, 
reduction of water consumption, and 


of 


re-use can help to offset the cost of 
treatment. In one plant, study of 


over-all water practices enabled Mr. 
Reda to reduce the preliminary 
$250,000 estimate by almost one half. 

Mr. Reda’s discussion brought out 
the value of the engineering ap- 
proach in unraveling the complex 
waste disposal problems in plants 
built long before the pollution of 
streams was a consideration in indus- 
trial operations. In many of these 
older plants, no one actually knows 
how the piping is laid cut. Jn some, 
where the water source is located on 
plant property, no measurement of 
flow rates has ever been made; prob- 
ably such a plant would not even 
have a flow meter. In these plants, 
only an engineering approach can 
solve the problems effectively. 


TREATMENT 
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USE AND DISPOSAL 


Number 6 


Hall Engineer Boosts 
Employee Morale 


The several hundred employees ot 
a glass manufacturing plant com- 
plained that hot water in the bath 
house was extremely hard and much 
too scarce. The shortage was due to 
a hard calcium carbonate scale which 
reduced shell-tube heater efficiency 
in a matter of days after each clean- 
ing, and defied complete removal by 
either chemical or mechanical means. 

When this unhappy situation was 
mentioned to Hall engineer W. J. 
Reese, he thought of the softened, 
Threshold-treated water used for 
make-up in the production cooling 
system in the plant. He pointed out 
that the blowdown from this cool- 
ing system, which had formerly run 
to waste, could be fed to the bath 
house heaters, thus eliminating the 
scale problem. Now everyone is 
happy ... employees because they 
are getting adequate supplies of 
softened hot water, and management 
because a troublesome problem was 
licked without the purchase of costly 
water softening equipment. 


Close Contact Maintained 
by Hall Executives 


Field service engineers of Hall 
Laboratories get to boss the bosses 
when the top executives make their 
regular visits to all of the district 
offices to maintain first-hand contact 
with field problems. On such trips, 
even travel time is utilized for the 
exchange of information between the 
headquarters men and field engi- 
neers. When J. N. Welsh, Associate 
Director of Hall Laboratories, made 
the rounds of the western offices 
recently, one of his stops was at 
Nanaimo, where he presented a dis- 
cussion on Steam Conditioning at a 
meeting of the Nanaimo Branch of 
the Institute of Power Engineers. 


Water is your industry’s most im- 
portant raw material. Use it wisely. 


OF INDUSTRIAL WATER 
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Three drum boiler—larger wa- 
ter and steam holding capacity; 
internal baffles extremely sim- 
ple; unique method of steam 
take-off eliminates moisture 
carryover while producing 8° 
to 14° F. superheat. 


1 
= ae ITY 


Sen. ration 


Iwo drum boiler — designed for 
shop assembly to eliminate much 
of the costly field brickwork. Com- 


pletely water cooled furnace keeps 


maintenance to a minimum. Head- 
ers are accessible through handholes 
from outside of the setting. 


WER ENGINEERING 
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fit @ lo te solidon 
your slew problem — 


The keys are Erie City’s complete line 
of steam power plant equipment, cou- 
pled with sound engineering. Here we 
show just four of the accepted designs of 
steam generators which can be adapted 
to your needs. Each has inherent advan- 
tages for large industrial, processing, or 
institutional steam demands. 


Which design should you use? That's 
where Erie City Engineers apply sound 
engineering principles — offering you 
the most economical solution, consistent 
with high efficiency, and utilizing to 
the best advantage facilities and space. 
General Catalog SB-50 illustrates the 
complete line of products. 


You can depend on Erie City for sound enginecning 
ERIE CITY IRON WORKS: ERIE, PAs 


STEAM GENERATORS + SUPERHEATERS 


« ECONOMIZERS + AIR PREHEATERS 


UNDERFEED AND SPREADER STOKERS + PULVERIZERS 























Modern two drum boiler modi- 
i fied from a basic design to in- 


: al clude a completely water cooled 


furnace as an integral part of the main 
circulation system. This water cooling elimi- 
nates heavy refractory linings, reducing in- 
stallation costs. Contact type steam scrubber 


assures high quality steam. 


Package steam generator complete 
with all combustion and safety con- 
trols, burner and fan; mounted, piped 
and wired on a common base for easy 
field installation. FACTORY FIRE 
TESTED using specified fuel and du- 
plicating actual field conditions. 
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Control-dollars frequently bring annual invest- 
ment returns of 100°) or more. When you buy 
adequate,well-applied steam plant controls. you 
increase your dollars’ ability to work usefully 
for you. 

That's where Bailey can help: Bailey Controls 
can give you a better control-dollar efficiency. 


Here’s why: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 


slanted in favor of a particular type of 


equipment, just because he has a limited 
line to sell—or that Bailey will pass the 


buck for efficient control; we offer complete 


boiler control systems. 


Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion. flow 


measurement and automatic control. 


. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 


sales-service engineers are located in more 


This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sat., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense, 


For better control-dollar efficiency -for more 


power per fuel dollar, less outage and safer 


working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
lngineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our 


record: “More power to you!” 


IVANHOE ROAD 
ELANOD 10, OHIO 
for Steam Plants 


OMBUSTION FEED WATER 
TEMPERATURE 
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WHY MORE DIES ARE RUN ON 
RESIDUALS PURI BY DE LAVAL 





he main reason is cost-cutting... considerable 
savings in your plont. Because heavy fuels are 
much cheaper than light distillates and most 


diesel engines can be easily converted to burn 


hese residuals, give you a sizeable economy. 


De Laval Purifiers take all the problems out of 
they prepare the fuel properly 
maximum of incombustible solids and 


ash at constant operating speed and efficiency. 


If the oil can be pumped, De Laval can purify 
it! Right now, De Laval Purifiers are handling oils 
having viscosities between 5000 and 6000 SSU at 
100° F—#in plants from coast-to-coast. Oils of 
greater spe fi gravity than water are also being 


p 
p srifie 


the details...today. Your plant 


reased with De Laval Heavy Fuel 


TYPICAL PURIFYING RESULTS 


Unpuritied Puritied 
ol ol 


gravity at 60 /60' f 0.968 oO 968 





SSU at 100 F 5000 5000 


SSF at 122’ f 2: 224 


> 


| 0.20 


r cent by volun 


Nater by distillation, 
per cent by wt Trace 
Ash at 550’ ¢ ) nt b 0.045 0.0?1 


»diment by ho 0063 0.008 


DE LAVAL 


heavy oil purifiers 


THE OE LAVAL SEPARATOR COMPANY * DE LAVAL PACIFIC CO 
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DE LAVAL in new Cow Ediron 
BARREL-TYPE Astoria power station 


BOILER FEED PUMP 














This De Laval 11-stage barrel type boiler 





feed pump is now on the line in the new 
Astoria station of the Consolidated Edison 
Co. of New York 


The De Laval 8/6 pump operates at 129 psig 
suction pressure and delivers 1,570 gpm of 344 F 
water against 2,229 discharge pressure. Direct- 
connected at the end of the boiler feed pump 
shaft is a De Laval IMO pump for lubrication 


of the main pump and motor bearings. Also 
furnished is a motor-driven De Laval IMO 


auxiiary oil pump with pressure ¢ ontrolled switches. 


De Laval barrel type boiler feed pumps meet all 
the requirements of high pressure, high tem- 
perature boiler feed service. The distinctive 

De Laval design assures years of 


reliable operation with minimum 


maintenance (7 Lona Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 


816 Nottingham Way, Trenton 2, New Jersey 
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you get 


Tight Joints 


with B&W 
welded 
boiler tubes 


A combination of qualities are offered by 
B&W Electric Resistance Welded Boiler 
Tubes that add up to savings in time, money 
and labor. The surfaces are free from pits, 
indentations, mill scratches and similar im- 
perfections. Because of controlled normaliz- 
ing practice, the surface is protected against 
formation of detrimental scale. This freedom 
from detrimental scale combined with uni- 
form size and mechanical properties guaran- 
tees ease of “rolling in” and produces the 
tightest possible joint. 


For three-quarters of a century, B&W has been 
directly concerned with developing and ap- 
plying boiler tubes for all pressures up to 
those approaching 3000 psi. The application 
of this extensive knowledge and experience 
results naturally in the production of finer 
welded boiler tubes. 


If you want ease of fabrication and long ser- 
vice life for the tubing in your boiler—specify 
B&W ERW Boiler Tubes. 





LEELA RO AEP 
“| A OHS 19 
I3&W TUBES KRW 





LOOK FOR THIS 


— wherever fine boilers are operating 
efficiently over extended periods. 
To meet the specifications of time; say BAW 
before you say WELDED BOILER TUBES — 
for service-proved dependability. 


TA-4028(CWP) 
Sith eens st 


y 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.— Seamiess Tubing; Welded Stainless Steel Tubing 
Allience, Ohio—Welded Corbon Steel Tubing 
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FoR TOP “~ 
SELF-CONTAINED STEAM spree 
EFFICIENCY 


ii 


jt CO 
Gas 


WATER TREATMENT 
SCALE AND CORROSION PREVENTION 


With a Nalco Service Policy and Nalco Chemicals to fit your 
water treatment requirements, you can keep your self-contained 
boilers operating indefinitely at top efficiency — without any of 
the costly difficulties caused by scale and corrosion. This part of 
the Nalco System was designed expressly to provide small boiler 
users with the same complete water treatment services enjoyed 
by thousands of the country’s largest power plants. A new 4-page 
bulletin gives complete details on The Nalco System as applied 
to the modern self-contained boiler. Your copy will be sent 
promptly, without obligation. 


Wr'te for Bulletin 49 


SR-155 FUEL OIL ADDITIVE 
FUEL SAVING... CLEAN BURNERS 


Nalco SR-155 is a complete fuel oil additive. I¢ replaces two, three 
or more single-purpose additives to: (1) keep storage tanks, fuel 
lines and burners free of sludge and gum; (2) prevent soot forma- 
tion in the firebox and flues; (3) inhibit corrosion throughout the 
fuel system; and (4) act as a combustion catalyst to assure com- 
plete burning of oil. Fuel savings and reduced maintenance costs 
usually more than repay the cost of continuous SR-155 treatment 
— and very little SR-155 is needed per 1,000 gallons of fuel oil! 
Details on Nalco SR-155 will be sent on request. 


Write for Bulletin 46 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


THE Yj y , 
Ty VAd 
! [A A/e 
SYSTEM «. Serving Industry through Practical Applied Science 
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HEATING, VENTILATING 


101 Heating, Ventilating Equip- 
ment Revised Bulletin PB-290, 36 pp, 
deseribes and illustrates a line of heating 
ur conditioning, ventilating and heat 
transfer equipment. All new products, as 
well as existing ones with improvements 
are covered by text and illustration 

although full information is not given on 
each product. Bulletin shows new large 
size CenTraVacs, cold generators, duplex 
compressors, Climate Changers, Delta-Flo 
fin coils, other equipment. The Trane Co 


102 Heating Units — Catalog 703, 
24-pp, contains detailed description, pho- 
tos, specifications, construction and appli- 
ition information on company 8 line of 
Floor, wall, front outlet wall, 
recessed and partially cabinets 
plus sloping top models, are described 
with their accessories. Tables and charts 
show ¢ ipacities Airtherm Mfg. Co 


103 
1551 
drawings and 


onvectors 


re essed 


Hot Water Heating Bulletin 
l6-pp, contains photos, application 
all necessary catalog in- 
formation on the company s line of hot 
equipment including circulators, 
valves, fittings, specialties and controls 
Diagrams installations. C. A. Dunham Co 


water 


VALVES, TRAPS, PIPING 
AND ACCESSORIES 


104 Needle and Globe Valves 
This pamphlet describes company’s line 
f bellows seal needle and globe valves 
Includes information on service, service 
range, siZes available, connections, 
terials, and special features. Diagrams and 
charts on dimensions are provided Asso 
ciated Valve & Engineering Co 


105 Air Release Valves 

654 describes three styles of air 
valves used for venting air from hot water 
heating systems, water mains, tanks in 
both deep and = shallow well pumping 
systems, water filters and systems in water 
works, and for releasing air or gas from 
other liquid lines and tanks under pres- 
sure. Included is a capacity table showing 
cu ft of free air handled at different 
operating pressures; weights, prices. The 


V. D. Anderson Co 
106 Solenoid Valves Bulletin 


S210A features company’s line of two way 
solenoid valves for controlling the flow 
of air, gas, water, light oil, and other non- 
corrosive fluids. Cutaway photos and dia- 
grams illustrate design, construction, and 
application details Includes flow charts 
ind lists maximum pressures. Automatic 


ma 


Bulletin 
release 


Switch Co 


107 = Thermostatic Traps tepair 
Parts Catalog RTT-554 illustrates and 
describes company 8 line of thermostatic 
traps Includes photos of the parts, speci- 
fications, and a list of company prices. A 
table of instructions for servicing is ap- 
pended. Hoffman Specialty Mfg , Road 
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The new and revised publi- 
cations reviewed on these 
pages offer help on many 
operating and maintenance 
problems. To order them, 
use the Reader Service 
Cards on pages 113-114 











108 Stainless Piping — Of interest 
to power engineers associated with prob 
lems involving stainless piping, Bulletin 
TB 356 outlines methods of bending and 
joining stainless pipe and discusses light 
wall versus heavy wall type. Also in luded 
are a table of dimensions and we ights ol 
various stainless pipe size schedules and 
condensed technical data on mechanical 
and physical properties of the more popu 
lar stainless steels used for piping. Tubular 
Products Div., The Babeock & Wileox Co 


109 High Temp 
This folder describes Thred-Gard 
temperature compound designed to elimi 
nate seizing and galling and lubricate 
threaded surfaces. Tells its use as thread 
lubricant and in’ other 
power plants, refineries and chemical plants, 
steel mills, others. Crane Packing Co 


Compound 
a high 


applications in 


ELECTRICAL EQUIPMENT 
110.) Generator Voltage Regula- 


tors Company’s “rocking contact” gen 
erator voltage regulators are illustrated 
and described in two 12 pp bulletins 
Booklet 3090 contains technical descrip 
tions of regulators designed for small and 
medium-size a-c generators rated from 20 
to approximately 138 kva. Booklet 3005 
describes a regulator for medium and 
medium-large a-c generators designed for 
use in regulating the voltage of generators 
138 to 1175 kva. Brown Boveri Corp 


1117 Electrical Insulation Thre 
descriptive sample folders introduce a new 
series of composite asbestos electrical insu 
lations recently added to the Quinterra 
and Quinorgo line. The folders contain 
samples for testing and experimentation 
plus descriptive information covering ap- 
plication, packaging, physical and electri- 
cal properties and pyrolysis resistance, 
Folder EL-54A_ covers Quinterra type 
3-GR, 9 Class H electrical insulation for 
operating temperatures to 9250 (. Folder 
I.L-49A covers Quinterra type 5-GR and 
type 5-GL. These are Class B_ purified 
asbestos electrical insulations for tempera 
tures to 150 ¢ Folder EL-55A 
Quinorgo 4000-GR and 4000-GL, eco 
nomical Class B purified asbestos insula- 
tions. Johns-Manville 


112 Reducing Effective Band- 
width — How to increase a feeder’s length 
or load carrying ability, gain revenue and 


covers 


reduce customer's complaints is explained 
in Booklet GED-2235, a 20-pp > publi 
cation using simple diagrams and ex 
amples. It is essentially a discussion of how 
feeder voltage regulators with control ac 

curacy reduce feeder’s effective bandwidth 
General Klectrie Co 


113 > Switch Wiring Diagrams 
Bulletin 709 is a 36 pp booklet of typical 
wiring diagrams for across-the-line starting 
switches. Indexed and arranged for easy 
use, this booklet serves as a guide to som 
of the many ways in which this company 
manual and magnetic across-the-line start 
ers can be appl d. Some of the diagram 
than one useful feature 
svmbols used 
briet 


incorporate more 
Includes key to electrical 
Keach di gram is wes ompanied by 
explanatory text. Allen-Bradley Co 


114 Solenoid Contactors Bull 
tin SC-9, 8 pp, teatures a wide range ol 
enclosed and contactors 
with power ranges to 250 amp Bulletin 
includes dimensional drawings and com 
plete technical data. Lists military speci 
fication numbers, type numbers and aye 
cific approval information. Guardian ble« 
tric Miv Co 


11 5 Commutator Motors Cata 
log kel 2A, 24 pp, COTMpPAny 
line of commutator 
physical specifications and 
details are included. Ty pu al perlormancee 
curves are plotted and numerous diagram 
Kleetric Tndi 


sealed solenoid 


desc ribes 


type motors General 


construction 


illustrate frame dimensions 
cator Co., Ine 

116 Batteries for Control, Switch- 
gear This company’s PlastiCal (ead 
caleium) and PlastiCell (high-tensile allo 

grid( batteries for control, switchgear, and 
suxiliary power are described as to design 
ipplication and performance in Bulletin 

CP-536 and CP-537. Specifications and 
dimensional data are also ineluded. C & ID 


Satteries, Ine 
117 Fittings and Fixtures — Cata 
log 55 is a 72-pp ordering book covering 
a line of conduit fittings, plugs and re 
ceptacles, lighting fixtures, safety switche 
and floodlights Full 
indexed, includes price 
The Pyle-National Co 


circuit. breakers 
illustrated and 
suggestions for use 


118 > Electrical Ceramics — ‘This 
pamphlet contains a large chart which list 
and mechanical properties ol 

standard grades. Along with 
water absorption, den 


electrical 

COMpPany 8 
such properties as 
sity, tensile strength, dielectric constant 
volume resistivity, and others, it reeom 
mends various general applications for all 
grades, General Ceramics Corp 


WATER CONDITIONING 


119 Water Conditioning Equip- 
ment Bulletin 6210 is an illustrated 
condensed catalog covering company’s line 
hot lime 
reactors: 
eontinu 


of demineralizers; hot 
and 
deaerators 
ous blowoff 
valves; separators 
equipment Includes 
tailed booklets available on the 
products. Cochrane 


120 On Process Water The value 
of a broad approach to industrial water 
problems through an overall survey of 
process water is outlined in this 6-pp 
folder. Gives examples of how a process 
water survey to find out how water is 
being used — or wasted — in a plant can 


process, 
zeolite softeners 
dealkalizers; filters 
control and relief 
purifiers, and other 
references to more de 
Various 


zeolite 


vat 
Sys ens 


( orp 


2] 





have some or all of the following benefits 
conservation of critical materials, reduc 
tion of water use, and savings in waste 
water treatment. Hall Laboratories, Inc 


121 Pressure Filters Company's 
line of filters and accessories, used to re- 
move suspended solids such as dirt, tur- 
bidity, iron, oil and color, is described in 
comprehensive and well documented Bulle- 
tin 222518, of special interest to power 


engineers with water problems. Specifi- 


cations, operating characteristics, outline 
dimensions and typ al installation photos 


ire included. The Permutit Co 


SAFETY, FIRE PROTECTION 
122 Flame Failure Protection 


Sixteen-pp Fireye Bulletin CF-30 describes 
a system for protection against explosion 
hazards of burning fuel in light oil, gas, 
and combination oil/gas~ burners. Lists 
specifications and gives installation and 
ipplication details. Many diagrams help 
to illustrate construction and operation of 
Includes diagrams on mount 
wiring, pro 
internal and external 


the ayale mh 
ng 
Arete we que nee 
wiring, and cam and relay contact ident 


Relay operation is explained and 


dine naeions, installation 


fieation 
details on installation testing and servicing 


ble 


provided. Combustion Control Div 


tronics Corp. of America 


123 Fire Extinguishing System 
\ pressure op rated CO, fire extinguishing 


yatem) which employs thermostats at the 
fire hazards to detect fire and release the 


extinguishing system is the subject of this 
l1l-pp bulletin 
which illustrate design and operation ten 


Walter Kidde & Co., Inc 


It includes many diagrams 


tures 


124 


pp catalog « 


This 
overs line of 
industrial fire hose and fittings. Includes 
construction details and illustrations of 
the comple te line of fire and suction hose, 
ind fire cou- 
for each type 
construction, 


Fire Hose and Fittings 


Company 8 


extinguisher tubing hose 
plings. Lista spec 
of hose as to weight 
und recommended use and working pres 


ures Boston Woven Hlose & Rubber Co 


ihcations 


PLEA 


INSTRUMENTS AND CONTROLS 
129 = Miniature 


Twelve-pp Bulletin 


Instruments 
7201 describes 


illustrates company’s quick-connect Tel- 
miniature recorder and controller 
Details on the design of the instruments 
are provided and 
schematic diagrams and specifications are 
Regu- 


0-Set 


and their operation 


included. Minneapolis-Honeywell 
lator Co 


130 Control and 
Instruments — Twelve-pp 
D)MO35 lista and illustrates 
tutomatic controlling, and 
instruments. Features new 
graphic pneumatic transmission 
ments, which divide functions of 


line of Meta 


instru 


uring, recording, and controlling into three 
separate instruments to achieve maximum 
Illustrates and 
describes briefly the full line of recorders 
flow, 
running 
count, operation and speed In ludes 
instruments for 
and 
translated 


flexibility in application 


and controllers for 
liquid level, mechanical 
time, 
electric 


temperature, 
motion, 


and electronic 
measuring current, voltage, 
other variables which can be 
into electrical quantities. The Bristol Co 


131 Automatic Regulators 
trated information on 12 basic 
valve types used in chemical process indus 


power, 


Illus 


tries, power generating facilities, and in 
liquid or gas pressure control applic ations 


requiring precise instrumentation by auto 


matic regulators is presented in this bulle- 


governors, 


tin. Reducing valves, pump 


relief valves, temperature regulators, float 
combustion 


valves, damper regulators, 
control valves, and boiler feed-water regu 
lators are included. Atlas Valve Co 


132 


Guide to Rotameters 


scribes their operation and application 
Offers specifications on indicators 
transmitting extensions, Flowmizers 
low cost 
and on laboratory kits available for re 


search and pilot plant applications. Meters 
f pressure flows are also 


for low and hig 
described. Brooks Rotameter Co 


and 


Telemetering 
Bulletin 
recording 
telemetering 


me“us- 


control 


Bulle- 
tin 110b includes general data on various 
models of company’s rotameters and de- 


and 


meters for noncorrosive services 





. » « Outstanding Among 


125 Good Operating Practices 

Some LO] good suggestions for main- 
taining plant buildings and equipment 
ire presented in the 12-pp new edition 
of this booklet. Well illustrated, con 
tains latest recommendations for get 
ting the best service out of insulations, 
pone kings, refractory products, roofings 


Johns-Manville 


ind friction materials 


126 
tin 748 
he asters, 


Fuel Oil Heaters Bulle 
20-pp, covers a line of fuel oil 
giving detailed information 
on dimension, capacities, and installa 
tion. Contains and diagrams 

each model. In addition, 
includes tables which aid in selecting 
orrect fuel oil heater for any heavy oil 
burning installation. A section of cata 
log is devoted to a quiz in which perti 
nent questions on fuel oil heating prob- 
lems are asked and answered. Manning 
& Lewis Engineering Co 


127 3 ToTest Your Cooling Tower 
This 20 pp booklet describes a& sim 
ple, direct method by which a power 


tables 


deserting 





This Month’s Catalogs . . . 


engineer can assure himself that the 
performance purchased is the perform- 
ance a cooling tower delivers The 
method outlined is said to be simpler, 
more direct and more con lusive than 
previous methods and requires a mini 
mum of apparatus and effort. Every 
step has been checked in hundreds of 
applications and the results are said 
to be conclusive when applied to large 
industrial towers. The Marley Co 


128 Surface Condensers — 
Data and technical information on 
problems of power plant engineering 
are contained in 20-pp Bulletin 19b- 
8201 on the proportioning of surface 
condensing equipment. Tells abcut sur- 
face condensers, how they operate, 
their nomenclature and definitions. De- 
scribes factors entering into the pro- 
portioning and selection of surface con 
densers, provides formulae for use in 
calculating condenser performance, and 
carries a variety of curves and tables 
Also includes information on chemical 
composition of tubes and recommended 
proportions. Allis-Chalmers Mfg. Co 








133 Improved Flow Meter — Cata 
log 5001 shows construction of the Critiflo 
Meter for measurement and control of 
steam and gases. Outlines operating princi- 
ple, explaining how flow is indicated by 
upstream pressure alone, regardless of 
fluctuations in downstream or 
pressure. Various ways of applying the 
instrument are described, along with ad- 
vantages. King Engineering Corp 


134 Temperature Control sulle- 
tin 104 features the Model D-1IS tempera 
ture control, which operates by the differ 
ential expansion of solids and is designed 
for those installations where the tempera 
ture setting must be frequently and easily 
changed. Specifications and a diagram 
showing construction details are included 
Burling Instrument Co., In 


135 Plug Valve Actuator This 
8-pp bulletin introduces a line of plug 
valve actuators for remote control of all 
types of wrench oper ated plug valves from 
1 in. to 8 in. Illustrated with photos of 
typical installations and detailed drawings 
the bulletin gives complete engineering 
data and information on how the plug 
valve actuators are used. Includes ordering 
information. Pantex Mfg Corp 


process 


MECHANICAL POWER 
TRANSMISSION 

136 Adjustable Speed Equipment 
- The principle and | dynamatie 
eddy-current adjustable speed equipment 
ire presented in i6-pp Bulletin GB-2 
Includes company’s complete line Ad 
justo-Spede drives, liquid and “alr cooled 
couplings and brakes, Dynaspede station 
ary field couplings, dynamometers, and 
others. Outlines basic principles of eddy 
current machinery, torque, heat and oper 
iting characteristics, cooling efficiency and 
control. Illustrated with photos of equip- 
ment and typical applications. Dynamatic 
Div., Eaton Mfg. Co 


137 
trated 
“ ide range 


use ol 


Variable Speed Drives Illus- 
Bulletin 497 introduces a single 
belt variable speed drive 
Shows how to design and select drives 
for 1- to 20-hp motors. This drive is 
described as extremely simple, yet covering 
a wide range of horsepowers with ratios 
up to 3 to L. Bulletin includes dimensions 
ind prices T. B. Wood’s Sons Co 


138 Porous Bronze Bearings 
More than 600 of the most widely used 
sizes (including standard sizes) of oil 
retaining porous bronze bearings are listed 
by size in company’s 20-pp Stock List 4 
Based on the most popular stock sizes 
woduced by the company, this list 
Soon prepared to save the user time by 
eliminating sizes infrequently used. In ad 
dition to listing sizes of flange, sleeve and 
thrust bearings, together with cored and 
solid bar stock, it provides condensed in 
formation on application, installation, lu 
brication and machining. Bound 
Oil-less Bearing Co 


has 


srook 


HEAT EXCHANGERS AND 
CONDENSERS 
140 


Heat Exchangers — A descrip 
tion of stock and specially engineered 
fixed tube bundle heat exchangers is given 
in newly revised 12-pp Catalog 1254 
Contains application photos covering a 
wide range of industries and includes ma 
terials and construction features, dimen- 
sional drawings, tables. Approximately 
4 pp are devoted to a guide to heat ex- 


POWER ENGINEERING 





300,000 PPH BOILER 


CLEANED CHEMICALLY 
IN ONE DAY! 


Dowell engineers bring solvents to the job in truck- 
mounted tanks, along with all pumping and control 
equipment, They apply the chemicals as necessary 

by filling, spraying, jetting, cascading or vaporizing. 


Comparative cases showed DOWELL 
cleaning took less time. . . removed 
more scale than mechanical methods 


This is a case history on a 300,000 pound per hour 
boiler in a refinery. A routine inspection showed that 


iron oxide and silicate seale fouled the tubes. Dowell 


the relatively large amounts of scale and sludge re- 
moved by chemical cleaning. Dowell has cleaned 25 of 
the 27 boilers in this plant. Several have been cleaned 


as many as three times on an annual basis. 


Dowell licquid solvents Le) wherever steam and water 
flow, reaching surfaces inaccessible to other methods. 
No special seaflolding is required, Dismantling and 


down-time are kept to a minimum, Often, equipment 


engineers ¢ leaned the boiler with ( hemi al solvents in . 
may be cleaned while in operation. 


less than 22 hours. 
Perhaps chemical cleaning could improve the efficiency 


) = . i ‘ai ‘ . 
Dowell chemical cleaning is the tandard method of of equipment ino your plant for example, heat ex- 


removing deposits from boilers in this plant. Com- changers, piping systems, tanks and process towers. For 
complete information and estimates, call the nearest of 
more than 130 Dowell offices, or write directly to 


Dept. L-24, DOWELL INCORPORATED, TULSA 1, OKLAHOMA, 


parative tests showed that the chemical method was 
both faster and more thorough than the mechanical 


means previously used. The operator was surprised at 


a' i 


" ’ : ‘ 
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ws 
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DOWELL SERVICE 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPAKY 
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Obsolete Tube Cleaners 
waste time, labor, and money 


Even if you rarely use tube cleaners, you can’t 
afford to be without a powerful new ROTOJET. A 
ROTOJET should save you enough in time, labor, 
and air in one cleanout to pay for itself. You won't 
believe a tube cleaner can pack such tremendous 
power until you try the new ROTOJET. 


Model $-530 ROTOJET 
Air-driven Motor with 
swing-frame head for 
3" 3-13/1610 
straight tubes 


We can ship promptly 
complete ROTOJET Tube 
Cleaners for all tube sizes 
and shapes. Roto heads, 
brushes, universal joints, 
air valves, lubricators, hose, 
and accessories are stocked 
ready for shipment. 


Wire or phone us if you 
are in a hurry. 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Ave. Newark 1, N. J. 
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changer selection. This data includes tables 
and formulas for selecting exchangers in 
volving the most common cases of water- 
to-water and water-to-oil heat transfer 
Young Radiator Co 


141 Large Capacity Condenser 
Bulletin 123 describes the 400-ton ea 
pacity Aeropass condenser and fluid cooler 
I:xplains and illustrates operating princi 
ples of the unit. Lists benefits offered for 
large liquid cooling and condensing appli 
cations. Niagara Blower Co 


REFRACTORIES 
142 Refractory Selection Pre 


pared mainly as a review of practical ré 

fractory problems and their solution, this 
12-pp booklet also discusses nomenclature 
generally applied to the various classes and 
types of granular refractories, outlining 
their characteristics and properties. Appli 
‘ations on both open hearth and electri: 
iteelmaking furnaces are covered, as wel 
aa gunning and ramming techniques. Basic 
tefractories, Inc 


143 Refractory Grain Form 1741 
a 24-pp bulletin, discusses properties of 
y Paves fused alumina, Crytolon silico: 
carbide, Magnorite fused magnesia, fused 
zirconia, and Norbide boron carbide. Tech 
nical information about these products 
includes melting points, electrical prop 
erties, physical characteristics, typical 
analysis, grain sizes available, present and 
possible future applications, graphs, tables 
and technical charts. Norton Co 


FANS, BLOWERS 


144 industrial Exhaust Fans 
Twenty-pp Catalog 500-B describes ex 
haust fans for use in connection with 
pneumatic conveying systems handling 
many kinds of bulk materials. Covers 
various applications, types and construc- 
tion. Complete dimensional data and ca 
pacity tables are provided. Principles of 
ipplication and engineering data for stand 
ird and long-cone cyclone separators are 
described and _ illustrated. Fort Worth 
Steel and Machinery Co 


145 Fans for Air, Materials Han- 
dling — Bulletin 702 introduces com 
pany’s Type XL fans for industrial air 
ind materials handling applications. Illus 
trated, presents design and operational! 
details on these large fans. Includes gen- 
eral data, also performance data at other 
than standard conditions. Clarage Fan Co. 


WELDING 


147 Welding of Stainless Tubular 
Products — Technical Data Card 162 
outlines welding characteristics of both 
austenitic and ferritic grades of stainless 
steels and discusses the question of proper 
joint design. In addition, it briefly ce 
scribes various methods such as: fusion, 
metallic-arc, oxyacetylene, atomic-hydro 
gen, inert gas are and flash-butt welding. A 
table of recommended arc welding pro 
cedures is included which suggests elec- 
trodes, preheating and post-welding heat 
treatment. Tubular Products Div., The 
Babcock & Wilcox Co 


148 Preheating for Welding — This 
8-pp illustrated article reviews welding 
procedures which have been found to 
produce crack-free joints under a variety 
of conditions. Includes basic guide to 
ferrous metallurgy, table of recommended 
preheat temperatures. Tempil Corp 





STEEL OUTPUT INCREASED BY 110 TONS PER DAY 
REPORTS STEEL PRODUCER: Tap-to-tap time reduced from 
18 to 12 hours .. . Fuel cut 46% per ton produced . . . Ton- 
nage up 50% daily! That's the job Cities Service Heat Prover 
helped perform for one of the largest steel producers. 


“COMPLETED 30 HOUR TEST IN JUST 6 HOURS!” “We 
completed what normally would have been a 30 hour test in 
just 6 hours,” writes the Eclipse Fuel Engineering Co. of Rock 
ford, Ill. We found the Heat Prover equally exact, perhaps 
more exact than standard commercial testing equipment.” 


INDUSTRY REPORTS ON FURNACE OPERATION: 


PRODUCTION UP, COSTS DOWN 
WITH CITIES SERVICE HEAT PROVER 


Shown above are just two of the many outstanding accounts 
of the Heat Prover’s impressive accomplishments. Wherever a 
furnace operation is involved, the Heat Prover can help in- 
crease productivity by providing: 

@ Rapid, continuous sampling 

@ Simultaneous reading of oxygen and combustibles 

© Direct measurement of oxygen and combustibles 

@ Easy portability 

@ Free maintenance and re-calibration service 
Learn how the Heat Prover, supplied and maintained free by 
Cities Service, can benefit you. For details, contact your near- 


est Cities Service office or write: Cities Service Oil Company, 
Sixty Wall Tower, New York City 5, N.Y. 


THE CITIES SERVICE HEAT PROVER... 
Not an instrument that you buy . .. but a 
service we supply .. . FREE! 


CITIES @ SERVICE 


QUALITY PETROLEUM PRODUCTS 


For more data circle 517 on Post Card 





cA ALL-BRASS ? 
ALL-IRON ? 


This True Ball Joint Makes the Difference 


Part malleable iron, part bronze alloy, Darts have the advantages of all-brass 
unions, without the disadvantage of stretching. They have the advantages 
of all-iron unions without the disadvantage of rusted or pitted seats. They're 
easy and fast to install, give a drop-tight fit, and can be taken off and used 
over and over again. You can't buy more for your union money! 


QUICK FACTS 


Va Leakproof because precision- Va Bronze alloy seats are extra 


machined to a true ball joint wide, resist pitting and cor- 


and spherically ground rosion 


VY Shoulders are heavy 
withstand abuse So - 4 Practically indestruct- 
a } ible Nut and Body ... of 
air-refined, high-test 
malleable iron 


iY Fach Dart is individually 


vacuum-tested sy 
} / ’ 
LI LY 

( ) | 


UNIONS 
DART UNION COMPANY . PROVIDENCE 5, RHODE ISLAND 


The Fairbanks Co. Distributors: Boston »« New York + Pittsburgh + Rome, Ga. 


For more data circle 518 on Post Card 


METALS AND ALLOYS 
149 Super Alloys — This 20-pp bro 


chure describes and gives the physical 
properties and processing data on super 
alloys — high strength heat and corrosion 
resistant materials. Included in the pam- 
phlet are notes on the uses and charac- 
teristics of some super alloy grades, tables 
and charts illustrating the properties of 
these materials, and forms available. Uni 
ve rsal-( tye lops Steel ¢ orp 


150 Heat-Resistant Alloy A new 
high temperature alloy, NA22H, is’ the 
subject of this 4-pp folder. Various uses 
of the alloy, which will withstand oper 
iting temperatures up to 2200 F are de- 
scribed. Includes chart which compares 
high temperature properties of NA22H 
ind other heat resistant alloy National 
Allov Div., Blaw Knox Co 


151 Alloy Sheathing Technical 
Bulletin 205-A discusses possibilities of 
tellurium alloy as a sheathing material 
based on extensive tests of the material 
under various physical conditions. Includes 
photos and graphs showing results of test 

John A. Roebling’s Sons Corp 


OTHER EQUIPMENT 


152 Combination Burners Bul 
letin 176 deseribes and illustrates fully 
tutomatic oil-gas burners of the horizonta 
rotary-nozzle mix type designed to permit 
instant change from one fuel to another 
Gives design details and electrical charac 
teristics, includes specifications. Also pre 
sents an extension tront lor conversion in 
stallations. Preferred Utilities Mfg Corp 


153 "Wheel Tractor Features of 
company’s Model WD-45 wheel tractor 
equipped with backhoe ind other h 
draulically operate d attachments, are out 
lined in & pp ¢ italog MS-9S82. In additior 
to specifications, catalog includes illustra 
tions of basic unit and of the various front 
and rear-mounted attachments; a cutawa 
view of the tractor’s powerline; picture 
of the 45 hp ‘Power-Crater”’ engine's 
replaceable wet cylinder sleeve Tractor 
Div., Allis-Chalmers Mfg. Co 


154 Circulating and Coolant Pump 
- Form 7074-D, 20-pp, shows a line of 
Motorpumps with totally enclosed motors 
Arranged for easy selection, a pictorial 
index helps to locate pages deseribing size 
ind type of pump desired. Data provided 
includes performance curves, Cross-se¢ 
tions, dimensions, descriptive material for 
each particular pump class. Horizontal! 
and vertical units are described in frac 
tional and integral horsepower sizes 
are cradle and flange mounted units meet 
ing JIC standards. Ingersoll-Rand Co 


155 internal Purifiers An inter 
nal type purifier for delivering clean vapor 
and gases from steam drums, flash tanks 
evaporators, packed towers, bubble-cap 
towers, deodorizers, and stills is described 
in Bulletin 103. Contains dimensional 
drawing illustrating the use of purifiers 
inside two typical installations, steam 
drums and bubble-cap towers. Also in 
cludes a cutaway drawing illustrating flow 
of vapor The V. D. Anderson Co 


156 Automatic Lubrication This 
bulletin covers three basic elements of 
automatic lubrication lubricators, dis 
tribution systems, and meter-units. Illus 
trates eight types of automatic lubricators 
and describes a typical pump and reser- 
voir assembly. Distribution system details 
ire given, including information on variet 
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DEPENDABLE OPERATION 


with Detroit Single Retort Stokers in the 
Cleveland Graphite Bronze Company 


(Central Ave. Plant) 


These old Detroit Single Retort 


‘ 4 
y , t | : : 
SNe | Stokers have been operating for more 
| + et - . than a quarter of a century and are 
P Bet “Te ae still in excellent condition, giving 
7a satisfaction to the owners. 


" ‘ Another typical example of 
| - Detroit Stoker durability. 


= " , Detroit Stokers are designed and 
2 e a built to outlast the boilers that 


they serve. 


You can buy lower priced stokers 
but none that cost you less 
in the long run. 


Steam engine driven Detroit Single Retort 
Stokers installed in 1927 at Cleveland Graphite 
Bronze Company Boiler Plant. Still giving 
efficient service. 


Latest type Detroit Single Retort Stokers, 
individually motor driven, with Detroit 
Adjustable Feed Controls at 

Mumford High School, Detroit. 


Detroit Adjustable Feed (Coal Feed Control) 
provides many rates of coal feed .. . is regulated 
either manually or automatically. Air supply 
from separate fan is properly proportioned 

to the coal feed for maximum efficiency 

at all capacities. 


DETROIT STOKER COMPANY 


General Motors Building—Detroit 2, Michigan 


District Offices in Principal Cities e Works at Monroe, Michigan 
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oiler code provision 
water gage facility 
pressure boilers 


Now two EYE-HYE Remote Gages 
give you the required double e 
check on pressures 900 Ibs and over 


Two independent remote level indicators of the com- 
pensated manometric type may now be used instead of 
one of two gage glasses required on pressures 900 psi 
and over. You still must have one conventional type 
gage, maintained in serviceable condition, but it may be 
shut off while both remote indicators are in operation. 





This is a tremendous advantage. It removes the need for 
checking high gages, maintaining mirrors or other 
water level reading methods. EYE-HYE’s sharp, illumi- 
nated indication is frequently reported as more accurf- 
ate than gages at the drum. Now the two gages required 


can be at eye height—convenient, safe—a true double 


check on the vital boiler water level. 





For full details of the new code interpretation read 
Case No. 1155. For information about Reliance 
EYE-HYE, call your Reliance representative or write 
for Bulletin CO. 





The Reliance Gauge Column Co. 5902 Carnegie Ave., Cleveland 3, Ohio 


EYE-HYE 9 
Remote Reading Gage '!! 


oo ee oe es ee ee 2 


~oe 
4 p | 
Hi 


otter 
| 


All-hydrostatic + 
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of tubing, junctions and flexible hoses 
A cut-away view shows internal constru: 
tion. Bijur Lubricating Corp 


157 Engine-Generator Sets 
Kight-pp Bulletin G-6 presents engines 
from 60 to 675 hp with generators capable 
of producing from 50 to 350 kw — custom 
built sets for dependable, low cost stand-by 
power. Drawings show basic dimensions 
and charts give maximum, intermittent 
and continuous horsepower. Le Roi Div., 
Westinghouse Air Brake Co 


158 Drainage of Revolving Dryers 
Bulletin 266 explains fundamental prin 
ciples of company’s Syphon Scoop, used 
for draining cylinder dryers. Tests are ce 
scribed to show efficiency of the scoop in 
removing condensate from revolving 
dryers. Armstrong Machine Works 


159 Chemical and Processing 
Equipment — Blending processing and 
heat exchange equipment for the chemical 
and processing industries is described in 
12-pp Bulletin 13. Provides photos and 
specifications on a variety of sizes and 
adaptations to company’s three basic types 
of blenders Desc ribe S proce Ss equipmie rit 
in ranges from small 5 to 15 gal packaged 
pilot and autoclaves to kettles and reactors 
of 1000 gal capacity, with most equipment 
available in stainless steel. Twenty cooling 
and heat exchange units are shown. Pat 
terson- Kelley Co 


160 Tube Expanders — bight puage 
Bulletin Y-38 describes COMM pany ’s line of 
tube expanders lor condensers ind he if 
exchangers, and gives full data on how to 
choose the proper ¢ xpande r for each rolling 
job Includes chart listing prices and di- 
mensions. Also contains material on tube 
sheets, drive motors, acceptable practice 
operating instructions and types of cleaners 
for small tubes. Lagonda Div., Elliot Co 





It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the two post cards pro- 
vided on pages 113-114 











161 Tubing Support System 
Twelve-pp Bulletin 254 presents a system 
for permanent and continuous support ol 
instrument tubing. All items and fittings 
are illustrated by photo or dimensional 
drawing. Details of actual installations 
show some of the methods by which this 
system can be quickly and economically 
erected at the job site. Instrof Ine 


162 Facts on Machine Anchoring 
— Case histories on the use of this com 
pany’s Unisorb for machine installations 
are told and illustrated in this 24-pp 
booklet. They cover metalworking plants 
food processing plants, printing plants 
others Also included are test data on 
vibration and the use of felt as an isolation 
material. The Felters Co 


163 Air and Gas Filter — The Dor 
fan Impingo Filter for cleaning hot, we 
and corrosive gases and air is detailed in 
&pp Bulletin 4. Explains that the Impigno 


removes dust, dirt and impurities by pass 
lls con 


t 


ing gases through two or more c¢ 
taining moving granules. Included in bro 
chure are a variety of installation photo 

engineering drawings of filter component- 
and complete systems, as well as deseri)) 
tive data. Mechanical Industries, Inc 
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Our project supplies electric energy to eleven of the 
seventeen distribution cooperatives in the state of New 
Mexico and to one in southern Colorado,”’ writes Norton 
Davis, Manager, PLAINS ELECTRIC GENERATION 
AND TRANSMISSION COOPERATIVE, INC. “This 
project was built with the primary idea in mind of 
supplying the much needed, economical electric power in 
the area served by our member distribution cooperatives. 
It, therefore, follows that a great deal of study was given 
to the selection of all major equipment with an eye to 
economy and reliability of operation.”’ 

Numerous ingenious and advanced features are in- 
corporated in the design of the Springfield Steam 
Generators furnished for the new Algodones, N. M., 
plant. In addition to automatic superheater tem- 
perature control, provision is made for control of 
flue gas temperature above dew point in airheater 
on low loads. The steam washer is of Springfield 
patented design and all provisions are made for 
future spreader stoker firing with economizer and 
dust collector ahead of I. D. fan, if desired. As shown 
in the above photograph, the generators are placed 
so that the unit rear walls form a portion of the 
building wall. 

Find out about the broad range of service 
SPRINGFIELD offers—from small, standardized 
PACKAGE BOILERS to large, specially designed 
STEAM GENERATING UNITS. Your inquiry will Continuous Steam Capacity, Each Unit. . . . 160,000 Ib hr. 


receive prompt attention. Maximum Steam Capacity (2-hr. peak) 
GaeeGawe 2 st te ct wh hl rhc hl lle eee. 



































Boiler Design Pressure’. . . . . « « « « « »« 950 psig 
Worldwide Sales and Service Operating Pressure, at Superheater Outlet . . . 875 psig 
S P R l N G F I E L D B @) j L E be Cc oO. Final Steam Temperature (Controlled) . . . . 910 F. 
FOUNDED IN 1890 Maximum Heat Release 29,900 Bt fh 
> i a we eat y uv cf hr. 
DIVISION OF John W. Halls Corporation “ 
eat Recovery: 


1951 E. Capitol Avenue °@ Springfield, Ilinois Springfield Two-Section Tubular Airheater. Provisions 
See our catalog in SWEET’S for future Springfield Steel Tube Economizer. 


Whee Type of Firing . .« ©. © «© «© «© « « « «© ) 6©<Gas and/or Oil 
(Future coal) 


Gectetiatioes . « © s ws we ww tlw lw ow + SR Ratteer 


Consulting Engineer: 
Check with your Consulting Engineer on LARAMORE and DOUGLASS, INC. 
Modernization and New Plant Projects Chicago, Illinois 
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COMPLETE POWER PLANT at Tuscola includes three boilers and two 
WA-Series steam turbine generator units, shown above. Allis-Chalmers 
also supplied condensers and condensate pumps for the plant. 


YEARS 


ALLIS- 





ew $44,000,000 


etro-chemical 
Picasat 


Two units generate power as by-product from 
steam required for processing natural gas 


NATIONAL PETRO-CHEMICAL CORPORATION'S new Tuscola, Illinois, plant 
takes up to 425 million cubic feet of natural gas from the adjacent Panhandle 
Eastern pipeline, extracts 10 million cubic feet of ethane for cracking into 
valuable industrial chemicals, and returns the gas to the pipeline for trans- 
portation to big city customers. 

To synthesize this huge amount of ethane into ethylene, hydrogen, and 
later into other useful components, fractionation and low temperature sep- 
aration are used. The processes require 600,000 pounds per hour of steam, 
which is produced at 625 psig, 750 F. 

Two condensing, automatic extraction WA-Series steam turbine gener- 
ators are utilized to produce 10,000 kw of power from the steam before it is 
delivered into plant processes. The steam is delivered directly into the high 
temperature side of the automatic extraction impulse turbines, from which 
it is extracted at 65 psig for use in the plant. Each turbine generator unit 
is equipped with a housing-type, air-cooled generator and exciter. The entire 
units are carefully engineered and manufactured to operate as integrated 
units, 24 hours a day, 7 days a week. 

WA-Series steam turbine generator units match the most modern plant 
design to provide high efficiency power or process steam. They are available 
in condensing or non-condensing types in NEMA ratings 2000 kw and larger. 
Bulletin 03B7654 gives complete facts. For your copy just call your nearby 
A-C office or write Allis-Chalmers, Milwaukee 1, Wisconsin. A-4477 


Simplified Installation 
and Maintenance 


Every detail of WA-Series steam turbine generator 
units is designed for maximum simplicity and main- 
tenance. Three-bearing construction, above-the- 
floor oil piping, and bracket-bearing, housing-type 
air-cooled generator are some of the features that 
result in a compact unit with simplified installation 
requirements. Turbine and generator are shipped 
with their rotors locked in place, further minimiz- 
ing installation time. 

Maximum reliability is assured by labyrinth 
spring-back steam seals throughout, removable ex- 
ternal glands, high chrome alloy steel buckets and 

OUTBOARD END of one unit shows exciter housing. nozzles, and a time-proved governing system. 


CHALMERS “> 
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In your opinion, which pinion: 


... for longest life in a gearmotor 


i a 
moror wart nth STUe® END 


A 


£>_L_L> 
ORDINARY SHELL TYPE PINION 


d motor the pinion on the 
vital link between motor and 
test, but smallest gear, so it 

*, free from vibration and 

ompare the U. S. Syncro 

} ith the ordinary type Note 
tion area of the | S. design 
hank that anchors into the 
whereas the ordinary shell 
ction area, short keyed 
design is most substantial, 
ore resistant to deflection and 
peed loads far more safely than 


common design All the gears are deep hardened 


nd shaved to exact t 


Added life lengthening features 


midal case supports the motor 


terances in the U.S. plants 


rugged py 

if in and all castings are normalized to 
nt alignment and to prevent dis 
1! ! tor windings are asbestos pro 


d to avoid carbonization and guard against 
out \ll moving parts are completely 
| tor weather and dust protection and 
t cubical dimensions on a 


ontined within the le 
¢ mountin ito 30h p LOto 10.0001 p.m 


| U.S. Electrical Motors Inc. 
| Box 2058, Los Angeles 54, Calif. or Milford. Conn. 


NAME 
COMPANY 
ADORESS 


a 























U.S. SOLID TYPE PINION 


THE ONLY MOTOR WITH A 
BUILT-IN PINION 


.§. SYNCROGEAR 


FREE 16-PAGE DESCRIPTIVE BOOKLET GIVES ALL THE FACTS 
Interesting multi-colored Booklet presents enginecring 
facts you should know about geared motors, and illustrates 


the various U. S. Syncrogear types. Mail the Coupon for a 


copy. No obligation. 
U. S$. ELECTRICAL MOTORS Inc. 


Los Angeles 54, Calif. Milford, Conn. 
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Here’s Help in Understanding 


STEAM-WATER CYCLE 
ANALYSES 


QFTEN, constituents of deposits in steam- 
water cycles are reported to you in mineral 
names rather than chemical formulas. To help 
you better understand reports and analyses with 
these names, Allis-Chalmers has published a new 
Informational Bulletin, Number 59. It lists each 
mineral, then gives the chemical formula, the 
usual area in which these deposits are found, and 
the causes and possible preventive measures you 
can take. 
Part of Practical Library 
Only careful analysis of all the factors in the 
cycle can solve a specific water problem. This 
bulletin will help you understand, generally, the 
causes and solutions of a variety of water prob- 
lems. It is one of a series published by Allis- 
Chalmers. These bulletins reflect Allis-Chalmers 
wide experience from years of solving water prob- 
lems in every industry, in 
addition to solving prob- 
lems involved in the com- 


ALLIS-CHALMERS 


o 


pany’s own broad line of power plant equipment. 


Complete Water Conditioning Service 
Allis-Chalmers offers complete water condition- 
ing service. You can get analyses and reports on 
your problems. You can get chemicals needed for 
water treatment. And you can get the equipment 
needed for any system. 

For your copy of Informational Bulletin 59 
explaining the mineral names used in analyses, 
write Allis-Chalmers, Milwaukee 1, Wisconsin. Or 
better, call your nearby A-C office to have an 
Allis-Chalmers water conditioning engineer con- 
sult with you on your problem. A-44l4 


ALLIS-CHALMER 
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FUEL SAVING 


HACGAN 


automatic control systems 


HACGAN 


ring balance instruments 


j 





IS our business 


The primary purposes of every installation of Hagan Automatic Combustion Control and 
Instrumentation are to save fuel. and to provide the indications and records which guide the 


operators in maintaining maximum efficiency. 
Kach component of a Hagan System is selected to perform a specific function accurately 
and dependably, and to coordinate smoothly with all other related components in the system. 
Back of every system, irrespective of size, there are more than thirty-five years of expe- 
rience in. development, design and application of Automatic Combustion Control and Instru- 


mentation, As a result, Hagan Systems are easy to install, easy to calibrate and easy to keep 


in topnotch operation, 


These typical applications emphasize the versatility of Hagan equipment and Hagan 


methods: 


flows of 


e Automatic combustion control systems for e Recording, indicating and totalizing 
boilers of any. size and pressure, burning all liquids, vapors and gases. Interchangeable sensing 
singly or in multiple. elements are available for full seaie differentials 


types of fur ls 
> from 1” to 560” WC, 
e Boiler drum water level control, with auto 


matic correction available for such factors as e Simultaneous records of two separate flow 


boiler load and boiler water density, measured in a single meter housing. Flows may 
be added or subtracted. 
e Automatic control of gas and air temperatures 


for air pre heaters. e Pressure and temperature compensated ree ords 


of steam and us flows. 
e Draft and pressure controls for a continuous 


range from high vacuum to 5000 psig. e Density comp nsated records of liquid flow or 


level, or for gas flows. 
° Superhe ited steam te mip rature control, 
: : e Pneumatic and electric signal transmitters. 
e Pressure and temperature controls for feed- 


water heaters. e Flow ratio control for liquids and LaAses 


Qur engineers will be glad to suggest the Automatic Control and Instrumentation to fit your 


requirements, 


Hagan Corporation 


HAGAN BUILDING PITTSBURGH 30, PENNSYLVANIA 


rig Boiler Combustion Control Systems ¢ Ring Balance Flow and 
BUROMIN Pressure Instruments ¢ Metallurgical Furnace Control Systems 


CALGON Control Systems for Automotive and Aeronautical Testing Facilities 
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WE 0 ohn-cm. 


/ 





“WO 000, 000 ohm-cm. 





Just a few years ago, producing large quan- 
tities of water of a purity of O.OL ppm was 
quite a chore. A tedious, drawn out mul- 
tiple distillation technique was required. 
Engineers “dreamed” of producing this 
water at large flow rates for high pressure 
boilers and power plants by an easier 


and more economical method. 


\ 
~ 10,000,000 ohm-cm. 


\ 


in 
is, 


“10,000,000 ofim-cm. — 


™~ 


10,000,000 ohm-cm.— 


10,000,000 ohm-cm. water 
me 


at 160 gpm for 2050 psig boilers... 


by Demineralization 


Poday, at the Pennsylvania Electric Com- 
pany, Shawville Station, this has become 
a reality. Makeup for 2050 psig boilers 
is produced at a rate of up to 160 gpm 
and with a purity of 10,000,000 Ohm-em 
(0.01 ppm) and less than 0.02 ppm silica 
automatic Graver Mixed-Bed 


by a fully 


Demineralizer with in-built dependability. 


Write for new Demineralizing Bulletin. 


GRAVER WATER CONDITIONING CO. 








A Division of Graver Tank & Mfg. Co., Inc 


216 West 14th Street, New York 11, N.Y. 
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NOTICE ANYTHING UNUSUAL 
ABOUT THIS RELIEF VALVE? 


Conventional Relief Valve 


Look again...at the diagram of the conventional relief valve and the 
new SK Relief Valve beside it. Note the uncommon features of the SK 
Valve 

Single Spring Construction. This eliminates the cumbersome, un- 
stable superstructure of conventional, multiple-spring relief valves 

. Large Coil Diameter and Heavy Spring Wire Cross Section. This 
provides maximum spring stability; there is the least possible difference 
between pressure needed to unseat the valve and that required to force 
it full open 

. Valve-Spindle Guides Both Above and Below Valve Disc. These 
assure accurate seating and permit the use of valve in any position and its 
installation in vertical or horizontal pipelines. 

... Reduced Over-all Height Through the Use of Reach Nuts. This 

eliminates long spring rods and permits the use of rods which do not extend 
beyond the upper spring plate after compression. 


BUT THIS IS NOT ALL! 


Right now—while you read this—new products and improvements are 
taking form on our drafting boards, and others are being third-degree’d in 
our research and testing laboratories. We call this ‘Progressive Design’”’ 

a job at which we excel because we have the staff, the background, the 
ability and the facilities to deal with the toughest problems. We invite you 
to prove this. If a design puzzle has you frustrated, bring it to us. No obli- 


gation, of course. 


SEND FOR YOUR 
FREE COPY OF NEW 
VALVE BULLETIN 
V-1 


It describes, in condensed form, 





the line of valves made by SK, 
You'll find it a gold mine 


of information. 





COMPANY 
MANUFACTURING ENGINEERS 


f Schule and Koerling 


2221 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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“Dated” instruments drain 
away dollars 


Instruments can become outmoded .. . just like 
automobiles and ideas. Progressive instrument 
development is constantly making many older 
designs obsolete and such obsolescence can 


be a steady drain on profits 


Modern instruments save money 


Honeywell engineers are proving this fact every 
day —in a growing number of plants, on all types 
of processes. Where out-of-date controls have 
been replaced by modern Honeywell instrumen 
tation, economy-minded engineers and manage 
ment men have really opened their eyes. And 


with good reason, for 


e Modern Honeywell instrumentation saves 
labor. Centralized control, automatic time 
cycle systems, and other recent control con 
cepts save countless wasted steps .. . reduce 


routine man-hour expenditures. 


Modern Honeywell instrumentation cuts 
maintenance costs. It affords longer, unin 
terrupted operation . is designed for easy 


service requires minimum attention. 


Modern Honeywell instrumentation reduces 
rejects. It maintains the tighter process toler 
ances demanded by today’s more exacting 


specifications 


Modern Honeywell instrumentation improves 
product quality. Precision measurement and 
control remove any chance of error or guess 


work in critical processes 


Modern Honeywell instrumentation makes 
cost accounting more accurate than ever be 


fore. Everything is a matter of record 


An investment that really pays off 


Just being “instrumented” is not enough. You 
can get more out of your instrument dollar, from 
both a product and service standpoint, with 
Honeywell instrumentation . the ultimate in 
engineering and design . 6 insurance for your 


equipment investment 


Replacing with Honeywell is one of the best ways 
to invest your modernization appropriation. A 
Honeywell application engineer will gladly survey 
your present plant instrumentation ... give you 
a practical recommendation that will make 
dollars and sense. Give him a call... he’s as near 


as your phone 


This economical, 


versatile system 


monitors up to 


es 
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Sample chart shows how all 270 points are cl ly tdenti- 


fied on the record 





Electronikh Scanning System, consist 
ing of recorder and control unit, takes 
little pane l space Coded lights on con 
trol unit tdentify each point as tt ts 


measured 


2lO plant temperatures 


HE TIME, expense and uncertainties of periodic It’s versatile. At the flick of a switch, the operator 
‘i tours to check temperatures at potential “hot can choose 
spots” in the plant can be materially reduced by the 
KlectroniKk Scanning System. This instrumentation 
makes temperature monitoring completely automatic 
and efficiently centralized. A’ single’ instrument 
watches 270 different temperatures in bearings, oil 2. Recording of only those points which exceed a 
lines, boiler tubes, pumps . . . anywhere you can 


Continuous recording of all 270 points, with posi- 
tive identification of each 


preset limit 


install a thermocouple ; 
: ; 3. Continuous scanning without recording 

Because of its exceptionally large capacity, the Elec 

troniK Scanner does the work of up to 16 old-style . Selective recording or scanning of pairs of nine- 

instruments affords effective overheat protection point banks 


at low cost per point 
Models with less than 270 points are available to 


It’s fast—scans through successive thermocouples at 

: our individual needs. Your nearby Honeywell 
speeds up to one second per point Each point is meet your individual needs ae any oe ee 
checked at 4!) minute intervals . . . far more frequent sales engineer will be glad to discuss your own plant's 
then the hast smenuel chocke requirements and he’s as near as your phone 
It signals overheat. Annunciator contacts are actu MINNEAPOLIS-HONEYWELL REGULATOR Co., 
ated whenever any point in a bank of nine exceeds a Industrial Division, Wayne and Windrim Avenues, 
preset limit. Different limits can be set for each bark Philadelphia,44, Pa. 


@ REFERENCE DATA: Write for Data Sheet No. :0.0-9, “Electronik Scanning System.”’ 


H| Honeyweil 


BRQWN INSTRUMENTS 
usd ¢ 
VAL WE 
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CONSTRUCTION NEWS 











El Segundo, Calif. — Southern California Edison Co., 601 
hifth St., has work in progress on new steam-electric generating 
station, to be known as ‘Tidewater Plant, and proposes to have 
station ready for operation next July. As previously noted in 
these columns, plant will have an initial capacity of 156,000-kw 
On completion of first unit, work will proceed on expansion to 
double that capacity, expected to be completed in fall of 1956, 
bontire plant is estimated to cost about 346,000,000. 


Canon City, Colo. Southern Colorado Power Co., Pueblo, 
has begun construction of proposed new steam-clectric generating 
plant at Canon City, a8 previously reported in these columns. 

suilding will be about 90 by 100 ft. and &8O ft high Installation 
will include a turbine 16,500-kw. rating, high- 
pressure boiler and auxiliary equipment. Project is scheduled 
for completion in 1955 and is estimated to cost about $3,500,000 


yenerator unit of 


Light Co., 25 South 2nd 
about $80,400,000 
transmission lines, 


Powe r «& 
budget of 


Miami, Fla. Florida 
St., has arranged a construct:on 
for 1954-55, ineluding generating 


power substations and other expansion 


plants 


Tampa, Fla. Fampa Electric Co. has arranged financing 
through sale of pre ferred stock, totaling about $5,000,000, pro- 
ceeds to be used in connection with current construction program 
lines, power substations 


including power stations, transmission 


and other facilities 


Grand Tower, Il. Central Illinois Public Service Co., 
Springfield, Ul., has authorized expansion in steam-electric 
venerating station at Grand ‘Tower, with installation of new 
100,000-kw. turbine-generator unit, high-pressure boiler and 
wuxiliary equipment. Proposed to begin work in near future 


with completion scheduled early in 1957 


Woodstock, Il. Municipal Lighting Dept. has plans under 
way for extensions in municipal power plant, with installation 
ot equipment for increased ¢ pacity Cost reported over $500,000 


Kentucky Rural Electrie Cooperative 
Corporation, Winchester, Ky., has plans maturing for expansion 
in William ©. Dale power plant, near Ford, with installation of 
new 66 000-kw. generating unit high pressure boiler and auxiliary 
Program will include extensions in transmission lines 
power substations and other operating facilities, and is re ported 
excess of SO O00 000 


Ford, Ky. astern 


ec pUlpoernn nt 


to cost i 


Klectrie Co. has ar 
$1,000,000 for ex 
to ln 


Alexandria, La. Central Louisiana 


ranged financing to pro ide a fund of about 
tensions and improvements in power plants and system 


irried out in econjunetion with 1954 construction program 


Franklin, La. Municipal Power Plant Dept. has approved 
plans for extensions and improvements in Diesel-clectric munici 
pal power station, with installation of new dual fuel engine 


enerator and auxiliary equipment 


New England Electric System, 441 Stuart 
financing in amount of $13,500,000 proceeds 
and power plants 
inerease in trans 


Boston, Mass. 
“t.. has 
to ln used lor 
meluding 
mission bines, power substations and other work, 


Mich. — Chrysler Corp., 12200 Jefferson Ave 
for addition to steam power house at local 
for increased 

with other 
Albert Kahn 
Center Bldg., 


arranged 
improvements in 
facilities 


‘ Xpuansion 


wid systen generating 


Detroit, 
has plans under way 
plant, with 
capacity. Work will be carried out in 
additions No estimate of announced 
Architects & Engineers, Ine New 


sutomotive installation of equipment 
connection 


pimant 
Associated 


Detroit 


cost 


Minn. 


has disposed ofa 


Northern 


bond issue of 


Minneapolis States Power Co., J5 
South Fifth St $20,000,000, 
proceeds to be used in connection with expansion and improve- 
progress, for a 24-mo period 1954-55 
noted i columns. A considerable part of fund 

| for increased generating facilities. Entire program tor 
represent an investment ol about $ 100,000,000. 


ment 
recently 


program, now in 
these 
will be us 
period noted wil 


St. Louis Park, Minn. td. of Trustees 
O16 East 15th St Minneapolis Minn plans boiler plant at 
proposed new multi-unit hospital on Excelsior Blvd., St. Louis 
Park. Entire project is reported to cost about $3,500,000 Mc- 
Fnary & Krafft, MeKnight Bldg., Minneapolis, are architects. 


Asbury Hospital 


4) 


Springfield, Mo. — City Council has secured approval of 
a bond issue by vote of citizens for $11,127,000 for construction 
and operation of a municipal power plant. 


Asbury Park, N. J.— Jersey Central Power & Light Co 
5O! Grand Ave., has sold a note issue of $3,000,000, fund to be 
used in connection with current construction program, including 
power plants, transmission lines, distribution system 


Poughkeepsie, N. Y.— Central Hudson Gas & Electric 
Corp. has disposed of a bond issue and block of preferred stock, 
to provide a fund of about $13,000,000, to be used in connection 
with 1954-55 construction and improvement program, covering 
increased generating facilities, transmission lines, power sub- 
stations and miscellaneous work. 


Belmont, N. C. — Duke Power Co., Charlotte, N. C., has 
authorized plans for new steam-electric generating plant near 
Belmont, where site has been selected on Catawba River, to be 
known as Allen generating plant. It will have an initial rating of 
165,000-kw., and is scheduled to be ready for service in June 1957. 
Plant will be designed for an ultimate rating of 1,000,000-kw 
aud work on second unit will proceed on completion of first 
Project will include extensions in transmission lines, power 
substations and other operating facilities 


Dayton, Ohio — Dayton Power & Light Co., 25 North Main 
St., has disposed of a bond issue of $15,000,000, proceeds to be 
used in part for expansion and improvements in generating 
facilities, power substations, transmission lines. 


Miamisburg, Ohio — Municipal Light & Water Dept. plans 
extensions and improvements in municipal steam-electric gener- 
ating station, with installation of additional equipment for 
increased capacity. Fund of about $900,000 is being arranged 
for program, including extensions in electrical distribution 
system. 


Norwalk, Ohio — Municipal Electric Dept. has preliminary 
plans under way for expansion in city-owned steam-electric 
generating station, with installation of new 7500-kw. turbine- 
generator unit, boiler and auxiliary equipment. Cost reported 
in excess of $1,000,000. 


Tulsa, Okla. — Publie Service Co of Oklahoma OOO South 
Main St., has authorized an expansion and modernization program 
in local steam-electrie generating station, to be carried out over a 
period of months. Work will include installation of three new 
turbine-generators, with high pressure boilers and auxiliary equip- 
ment, designed to double present plant rating. Completion is 
scheduled early in 1958. Entire project will represent a reported 
investment of $40,000,000, including extensions in trans:nission 


lines, power substations, distribution lines and other facilities 


secured 
used in 
program 


Medford, Ore. — California-Oregon Power Co. has 
fund of $1,150,000 through note issue, proceeds to be 
connection with current expansion and improvement 


in power plants and system 


Portland, Ore. — Portland General Electrie Co., 621 S.W 
Alder St., is arranging financing through bond issue to provide 
i fund of about $4,000,000, to be used for expansion and improve 
ments in power plants and system 


Beech Island, Ss. C. — South Carolina Kleetrie & Cias ( - 
328 Main St., Columbia, S. ¢ has plans under way for new 
steam-electric generating station on Savannah River, Beech 
Island. It will be equipped for large capacity Details of instal 
lation will be determined including turbine-generator, 
high-pressure boiler, switchyard and auxiliary facilities. lentire 
sbout $25,000 


soon, 


program will represent a reported investment of 
000, including power substations, transmission lines and 
distribution facilities 


othe I 


Water & Light 
irrange for a bond 


Denton, Tex. — At recent special election 
Dept. was authorized by a vote of citizens to 
issue of $2,750,000 for and modernization im mu 
nicipal power plant, previously referred to in these 
Program will include installation of additional equipment for 
increased capacity, and improvements and remodeling of certain 
existing facilities. Black & Veatch, 4706 Broadway, Kansas 
City, Mo., are consulting engineers 


extensions 
columns 


Seattle, Wash. — City Department of Lighting, 1015 Third 
Ave., has plans for installation of new turbine-generator and 
auxiliary equipment in Ross power plant, reported to cost clos 
to $2,000,000, with switching station, transmission lines, eté 


Winnebago, Wis. — State Dept of Public Welfare, State 
Capitol, Madison, Wis., plans boiler house in connection with 
new laundry and food service building at institutional building 
at Winnebago. Entire project reported to cost about $1,400,000 
Roger C. Kirchoff, State Capitol, Madison, is state architect 
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Air view of Sun Oil Company's refinery at Marcus Hook, Penna. 


Standard for 


OUTDOOR USE 


FREEZE-PROOF 


{T_T 


\ 
JJ, A¢J 01S 


Type AU = 


SIX TYPES FOR PROCESS, HEAT AND 
POWER -- Construction of bronze, semisteel or 
cast steel. In sizes of 4” to 2” for pressures to 
300 Ibs. All six types of traps have stainless 
steel valves and seats. Bellows are furnished in 


bronze, monel or stainless steel. 


TRAPS - VALVES - FLOATS 


», 
¢ 
, 


Nicholson steam traps are shown above in- 
stalled on storage tanks requiring heating at 
Sun Oil Company's Marcus Hook, Pa., refin- 
ery. Sun has standardized on this type of 


installation. 


CATALOG 


Fi 
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160 Oregon Street, Wilkes-Barre, Pa. 
Sales & Engineering Offices in 58 Key Cities 
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1—DIRECT BURIAL CABLE de- 
signed to combat corrosion 


Offered as an aid in the battle against 
corrosion of buried metallic structure, 1 
the Type CP Cable. When used in 
cathodic protection equipment, this di 
burial cable is reported effective 
n refineries, steel substructure in chem 
ical plants, and around power plant 
and substations and similar installa 
tion Cl’ Cables are available in size 
X through 4/0 mnductor, 600 
They can be ol rubber-Neo 
prene construction (¢ Dura 
heath), or all plastic, with polyethylene 
nsulation and red PVC Ana 
conda Wire & Cable Co 


rect 


ingle ‘ 
either a 
smipan y" 


jack et 


2—TWO-STAGE PUMPS for 
handling clear liquids 


3305 line come 
providing heads to 1000 ft 
1000 gpm. Designed 
and ease of 
have hori- 
are oO con 
can be in 
removed and 


lun ps in the new Fig 
in five size 
and 


lor operating 


capacitie to 
efficiency 
maintenance these pump 
ontally split casing and 
tructed that the interior 
pect d and rotating part 


vithout disturbing piping con 
Opposed impellers assure hy 
draulic balance, says manufacturer, and 
thrust balance is achieved by the use 
of a new labyrinth diaphragm. Bearing 
pan have hort 

Wide interchangeability of part I 
provided in this line of pumps and many 
of the parts are interchangeable 
those of company Fig. 3405 line 
of ingle pump Direction of 
rotation of the new pump 
without additional 
means of a locking shaft 
can be supplied 
tuffing boxe 
Pumps, Ine 


re placed 
nection 


been ke pt 


also 
with 
tape 


changed in the field, 
parts, Dy 

The pump 
with either conventional 
Gould 


leeve 


or mechanical seal 


Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
113-114 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the products 


in which you are interested. 


ean be 


rs is 


@ 


3—SAFETY PANEL for the re- 

mote controlled engines 
panel serves to protect unattended 
engine such as 
sump pumps and 


Thi 
or remote controlled 
on air compressors, 
generator sets, from burned bearings, 
frozen pistons or other failures. De- 
igned for engines with battery ignition, 
the panel consists of an oil pressure gage 
and water temperature gage in combina 
tion with an engine shut-off switch; an 
ammeter; stop switch and re-set and 
14-amp fuse. Panels for magneto ig- 
nited and diesel engines are available. 

It is explained that the panel auto- 
matically shuts off should oil pressure 
of the engine drop too low due to an 
inoperative pump, lack of oil, clogged 
or broken oil line; or should engine 
temperature rise too high because of an 
inoperative water pump, clogged radi 
ator, leaks in the cooling system or 
because of a broken fan belt. Minimum 
oil pressure or maximum engine temper 
ature at which it is desired to shut off 
the engine is pre-determined by the 
position of “stop” on the face of the 
gage. Stop positions are adjusted by 
turning a regulating screw on the back 
of each instrument. The panel case i 
heavy gage steel, 12 in. long. All in 
truments, wiring are under cover. In 
trument Div., Stewart-Warner Corp 


4—ACID-RESISTING PACKING 
has high tensile strength 


R/M_ 1307 is 
resisting compressed asbesto 
ing made of selected white 
fibres impregnated and coated with an 
acid-resisting compound. Manufacturer 
ays that gaskets cut from R/M 1307 
will not be as fragile or brittle as those 
made frem blue asbestos fibres, because 
it has higher tensile strength and better 
flexibility. Processing is said to be 
relatively easy. Company recommends 
R/M 1307 for use against sulphuric, 
nitric and other acids in various con- 
centrations where a tight seal in flanges 
is necessary, and for temperatures as 
high as 400 F. Packing Div., Raydestos- 
Manhattan, Ine. 


announced as an acid- 
sheet pack- 
asbestos 


5—MOTORIZED GAS VALVES for 
automatic fuel control 


Two-wire motor operator, soft Neo- 
rene seat construction and = sturdy 
lightweight aluminum body are features 
announced for this line of motorized 
gas valves for automatic fuel control 
on gas-fired boilers, furnaces and other 


gas combustion systems. The spring 
loaded plunger and Neoprene seat are 
designed to provide fast, positive shut- 
off in the event of electrical failure. 
Motor and plunger assembly are easily 
removed for servicing, the valve with 
out breaking line connections, it i 
pointed out. Position of the diaphragm 
(open or closed) is shown by an indicator 
on the motor mounting bracket. Flange 
mountings with aluminum companion 
flanges are standard equipment. The 
valves are produced in six sizes from 
1! to 4 in. Eclipse Fuel Engineering Co. 


6—STRAINER, cylindrical type 
with wire mesh basket 


Although designed for heavy oils and 
other viscous liquids, this strainer can 
be used with any liquid that does not 
affect steel or stainless steel, says man- 
ufacturer. It is available in nine size 
with capacities from 6 to 7050 gpm when 
handling oil of 100 SSU_ viscosity 
the capacity of any size strainer varying 
according to viscosity of liquid being 
handled. The flow of liquid may be in 
either direction through the strainer, 
but manufacturer recommends from 
outside in on the smallest strainer and 
from inside out on the larger model 
It is noted that, to a marked degree, 
the strainer is self-cleaning because the 
particles of foreign matter re- 
moved from the liquid settle to the 
bottom of the cylinder, allowing the 
vertical sides of the wire mesh basket 
to remain free for continued worl 


Wm. W. Nugent and Co., Ine. 


heavy 


7—TEMPERATURE CONTROL is 
low cost pneumatic unit 


An inexpensive non-bleed pneumatic 
temperature control is announced for 
operation of diaphragm valves, damper 
motors, and other types of control 
equipment. Known as the Limitem, it 
is a differential expansion type control 


precision regulation of 
heating, cooling, ventilating, air con 
ditioning, dew ,point control and in 
dustrial processes. Temperature range 
of the control is from 35 to 135 F. 
Manufacturer says the graduated dial 
permits quick, easy adjustment sen 
sitivity can be adjusted from !¢ to 2 
psi per 1 deg temperature change 
gradual acting. Body is 144 in. OD and 
average bulb length 18 in. with *¢ in 
pipe or flange connection. It is available 
with direct action only. More informa 
tion is furnished in Bulletin 308. The 
Powers Regulator Co, 


de igned for 


8—RUST CONVERTER forms pro- 

tective coating on steel 
A rusted surface treated with FerRoSeal 
is a better base for paint or coatings than 
clean steel, according to manufacturer 
of this liquid which is formulated to con- 





newest in small steel valves for high-pressure/high-temperature 


CRANE 


lip-seal bonnet (patented) 


VALVES 


® Absolute Bonnet-Joint Tightness 

@ Freedom from Bonnet-Joint Maintenance 
® Minimum Weight and Bulk 

® Easier Dismantling and Reassembly 


1500 AND 2500-POUND GLOBE AND ANGLE PATTERNS 
SOCKET-WELDING AND SCREWED ENDS. SIZES 2 TO 2-INCH 


What better way to seal against leakage at the bonnet joint 
of a small steel valve ... than with a simple weld. And that’s 
all the weld is ever called upon to do. Extra-long body- 
bonnet threads carry all mechanical loads—and at compar- 
atively low stresses. Should dismantling be necessary, the 
seal weld may be repeatedly ground off—and reapplied — 
without damage to valve. 


Right along with this modern Crane sealing principle go 
other important refinements. You get a compact, weight- 
saving structure without sacrificing strength or reducing seat 
area—-a more rigid swivel disc-stem connection —durable 

Lip Seal design is exceedingly simple. Body Stellite-faced plug-type disc —and Stellite-faced integral! seat. 


and bonnet are screwed together until a firm P ee 
e Crane Lip-Seal Bornet Valves are by far your best buy for 


high-pressure/high-temperature power services... worthy 
companions to the larger Crane Pressure-Seal Valves. Ask your 
Crane Representative for Circular AD1902, or write direct. 


metal-to-metal contact is made between the 
smoothly machined flat surface on the shoulder 
of the bonnet and the top of the body. The 
small lips around the periphery are then seal 
welded. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES ; ix! 


CRANE CO., General Offices: 8436 S. Michigan Ave., Chicago 5, Illinois BUYER | 


Branches and Wholesalers Serving All Industrial Areas 
tn 2 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 


For more data circle 530 on Post Card 


43 





vert rust chemically into a protective 
ron pho phate coating The process 18 
intended to eliminate need for usual rust 
removal procedure 
Extension of paint life three to five 
times by FerRoSeal action as a seal and 
bond against further rust and corrosion 
claimed on the basis of laboratory 
ering veathering, exposure to 
atmospheres, salt spray and 
tributor sa FerRoSeal i 
, and that it works in 
coal tar products, a 
ilicon ’ Neo- 
, paint. A gal 
of about 1000 
f 


test CON 
industrial 
humidity. Di 
not an additive 
harmon with 
phaltum, gilsonite, vinyl 
prene, zinc base mate rial 


lon covers a metal surface 
to 1500 sq [t, depending on thickness o 
rust laver Chemical ID Municipal 


Steel ( orp 


9—BUSHING, for electrical con- 
nections, permits easier use 


A in 
tions ha 
installation 1 
Kirt for easier 
threads to 
with the fingers, thi 
inent raised lugs for final 
crewdriver \ mooth 

wire insulation 

Electr Product 


for electrical connec 
to allow easier 
gned with a flared 
tarting and deep-cut 
maximum tightening 
bushing has prom 
etting with a 
curled throat 
from cutting 
Corp 


bu hir Vv 


been | nproved 


permit 


protect 
National 


10—BLOWOFF SYSTEM affords 

heat and fuel economy 
not 
olid 
manufac 
provide 


blowoffl ystem 


olved 


Thi eontinuou 
uniform di 
concentration in the boilers, 
turer a but in most cases 
heat ufficient to amortize the 
initial investment. It is pointed out 
that practically all heat contained in 
the blowolf is returned to the feed water 

tem and, at the same time, uniform 
boiler concentrations facilitate smooth 
teaming, reduce overload tendencie 
on the feed water equipment resulting 
from intermittent blowdown methods, 
wear on main boiler blowdown 
valves and provide for more efficient 
operation of the boiler plant. Utilizing 
the flash principle, steam from the con 
centrated boiler is used in the feed 
water heating tem, while unflashed 
boiler water passe through a_ heat 
exchanger located in the makeup water 
line. Complete details are given in Pub 
lication 5700. Cochrane Corp 


only maintain 


aving 


reduce 


12—PLASTER CUTTER is portable 
electric tool 


Developed to save time, labor and 
materials, this tool is 16'4 in. long and 
veighs only 13 Ib. It consists of a case 
which houses a motor operating on an 
a-c or d-e current; two abrasive wheels 
with guard, equipped with support 
handle; and a handle designed for easy 
grip to which is attached a trigger switch 
and 15 ft of Neoprene cord with plug-in 
for any outlet. 

According to company, the cutter does 
a neat, clean job and prevents cracking 
of the plaster. It makes two parallel 
cuts in the plaster by running the unit 
along the surface, after which the 
plaster between the cuts is taken out 
with a chisel. Although intended for 
use in the installation of metal conduit 
in plastered walls and ceilings, the cutter 
may be used for making single cuts for 
repairing cracks, and for scoring tile 
and other hard materials. Depth of cut 
is regulated by adjustment of wheel 
yuard. The wheels may be set to cut 
grooves of different widths up to 1', in. 
Wodack Electric Tool Corp 


13—DIAPHRAGM VALVES with 
polyvinyl chloride bodies 


In response to the growing interest in 
polyvinyl chloride, this company has 
added valves with bodies of PVC to their 
line of Saunders Patent Diaphragm 
Valves. Coupled with the design of 
these valves, PVC expands the exten- 
sive list of corrosive materials that can 
be handled, it is noted, and also provides 
a corrosion resistant valve for PVC 
piping layouts. Handwheel-, lever-, slid- 
ing stem-, and air-operated types are 
available in sizes ranging from 


through 2 in. Hills-MecCanna Co 


CLEARANCE 








CHING BO 


11—TURBULATORS to step up 


Airnesco Turbulators are strips of metal, 
tailored to boiler dimensions and jointed 
every 3 ft for convenient handling. 
There is no need for alterations to 
fit these turbulators, it is pointed out; 
and they are easily handled and have 
a long life. Tubes fitted with them are 
reported to stay clean longer than when 
fitted with many types of turbulators. 
According to company, the increase 
in heat transfer and improvement in 
efficiency is accompanied by only a 
light increase in draft loss 


TTOM 


efficiency of boiler fire tubes 


Altnough intended primarily for use 
in the horizontal return tubular boilers, 
they may be used in any type of heat 
exchanger. As explained, their action 
is twofold: in a straight tube, the speed 
of flow of a fluid or gas is greatest at 
the center of the tube. The turbulators, 
being the full diameter of the boiler 
tubes, cause the fluid to rotate and 
break up the uneven flow. Also, the 
mass of metal absorbs heat from the 
fluids and, in turn, radiates this heat 
outwardly. C. F. Carpenter. 


14—TACHOMETER GENERATOR 
has high voltage output 


A low-cost d-c tachometer generator, an- 
nounced for a variety of control applica- 
tions and speed indications, can provide 
a high voltage output of 50v/1000 rpm 
for speeds to 5000 rpm, and 100 v/1000 
rpm for speeds to 2500 rpm. According 
to company engineers, it is an ideal pilot 
exciter for many control applications. 
Industrial applications include measur- 
ing and controlling speed in manufac- 
ture of steel, aluminum, and paper, and 
on machinery. It is totally enclosed, can 
be either flange or foot mounted, and 
may be mounted vertically or horizon- 
tally. It is equipped with conduit box 
with a !. in. straight pipe thread which 
permits conduit if desired. Shaft exten- 
sion has flat section and stub shaft at 
one end for hand tachometer measure 
ments. General Electric Co 


15—SOLENOID VALVES are pilot- 
operated units 


Type EA, announced as a line of pilot- 
operated solenoid valves, is designed 
for steam service at pressures to 250 
lb or air, water, oil and gas service to 
600 Ib. Sizes are 14 through 6 in. Valve 
bodies are bronze or semi-steel; pilot 


valve, main valve and seat are stainle 

steel. Teflon seat rings for both pilot 
and main valve seat are available 
for positive shut-off on air, and 
water service. Solenoid coils are glass 
insulated heavy duty, moisture-proof 
type for high temperature and pressure 
service. The main valve body and parts 
are identical to, and interchangeable 
with, those of company’s standard pres- 
sure and temperature regulators, pro- 
viding an economic advantage to users. 
In operation, the main valve opens 
when the solenoid pilot valve opens, 
admitting pressure to the top of the 
main valve piston. When the pilot valve 
closes, pressure above the piston re- 
lieves, allowing the main valve to close 
O. C. Keckley Co. 


gas 


16—LENS SYSTEM, water-cooled, 
for industrial television 


Designed to wee the use of the RCA 


industrial television camera for direct 
viewing of furnaces and other high 
temperature operations up to 3000 F, 
this water-cooled lens system is adapted 
to multiple camera installations. Using 
a h ch-efficiency closed circuit water 
circulating system, the lens reduce 
infra-red radiation and lens tempera- 
tures at the camera below 120 F, it i 
stated, giving stable camera operation 
Major components of the system in- 
clude double-glass lens, heat exchanger, 
pump, and blower. The camera mount, 





LOUISIANA 
POWER & 


Ds 


LIGHT COMPANY mN 


Yu 
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PERFORMANCE 


IS PROVED 
Mt WuUcce 


December, 1954 


PERFORMANCE RECORDS in power 
plants all over the country show 


low maintenance, high efficiency... 
that’s one reason Allis-Chalmers 
boiler feed pumps were chosen for 
the Nine Mile Point Station of 
Louisiana Power & Light Company. 
PROVED DESIGN FEATURES 


Behind the A-C boiler feed pump 
stand many proved design features. 


For example: First stage has twin, 
single suction impellers to give low 
NPSH requirements for highest 
efficiency under fluctuating loads. 
Impellers mounted back to back 
balance axial forces without the 
need for a balancing drum. Expan- 
sion joint and seals are brought to 
the outside of the pump... they 
may be inspected often and worked 
on easily, if required. 

COMPLETE UNIT FROM THE SOURCE 
Allis-Chalmers can supply the com- 
plete pumping unit — pump, motor 
and control — all of coordinated 
design and manufacture. You get 
one responsibility — one guarantee 
of satisfaction. 

Get complete information on 
Allis-Chalmers barrel-type boiler 
feed pumps. Call your Allis- 
Chalmers District Office or write 
Allis-Chalmers, Milwaukee 1, Wis., 
and ask for Bulletin 08B7899. 


A-4328 
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which supports the lens, is attached to 
the furnace casing. Side-mounting is 
used for observing direct-fired furnaces; 
for tanygentially-fired fur- 
permits ready 


top mounting 
naces. The mount 
for cleaning the len 
Water is circulated by 
driven pump in a closed 
includes lens, reservoir, and 
changer. Low pressure air, supplied 
by the blower, is directed against the 
furnace side of the lens for additional 
cooling, and for preventing an accumula 
tion of combustion materials on the face 
of the gla A portion of the air is di 
verted two jet each side 
of the ambient 
temperature America 


acce 


the 
system 


motor- 
which 
heat ex- 


into one on 
camera, to reduce it 


tadio Corp. of 


17— THREAD COMPOUND is lubri- 
cant seal for threaded fittings 


A single application of Big D Dope i 
claimed to provide a permanent lead 
plating, island high, permitting repeated, 
quick assembly and disassembly of any 
ize threaded connection without re 

doping and without damage to thread 

According to manufacturer, the com- 
pound is anti-gall, corrosive, non 
hardening and leak-proof, and is re 
istant to steam, gas, oil, air, chemical 

alkali, acid ammonia and hydrocar 
bons. It is available in 2 lb pails at about 
85 cents per pound; about 36 cent 
a pound if you order 80 lb. A sample i 
offered. C. H. Dragert Co 


cost 


18—AIR CLUTCH features quick 
action, ease of control 


The Air-Grip re 
touch of the throtth 
of air is used in its operation, manu 
facturer explains, and thi ensitivits 
provide finger-tip”’ control and an 
ability to “ineh"’ the control or throw 
it into full required 
Instant disengagement of clutch is said 


instantly to a 
because a minimum 


pond 


enygayement, a 


the use of quick 
into the clutch it 


to be achieved by 
release valves built 
elf; these valves are optional equip- 
ment. The installation pictured shows 
the clutch operating on the drive of a 
pulp machine 

Engineering advances announced for 
the Air-Grip include provision for in- 
ternal ventilation and a flexible air 
seal disc so located that it does not 
come in contact with the heat gener 
ating plates. These features are said 
to result in cooler operation and longer 
life. The Air-Grip also has provision 
for mechanical engagement of clutch in 
case air supply fails. Compact in size, 
this new clutch interchanges with and 
can be used to replace many mechanical 
clutches in existing installations. It 
is available in single and double plate 
models from 8.5 to 806 hp per 100 rpm 
at 80 psi Dodge Mfg Corp 


19—DRIVE UNIT positions fans, 
valves in outdoor boilers 


This high 
announced for 
valves in outdoor 
door and other 

mill Reported as 


drive unit is 
positioning fans and 
boilers and heavy 
equipment in steel 
capable of exerting 


torque final 


tarting torque in excess of 4,000 ft-lb, 
t is enclosed in a weather-proof housing. 
A thermostatically controlled heater 
ean be furnished, mounted inside the 
maintain proper tempera- 
weather. The unit is 
powered and may be 
receive either pneumatic 
or electric control signals from an auto- 
matic source or manually operated 
control panel. When furnished with an 
electric receiver, it can be used with 
company's Telemaster electronic com- 
bustion control ten 

Rotary shaft output with 60 
travel designed to simplify 
ince a push-pull motion is available 
at any angle in increments of 45 deg 
about the shaft. In case of failure, man- 
ufacturer points out, the unit locks 
automatically in its last position. The 
lock is again reset when air pressure 
is restored. A handwheel manual station 
on the unit permits local operation in 
emergencies, and removable side covers 
afford access to inside parts for servicing 
The unit is deseribed in Specification 
Folio S-19. Republie Flow Meters Co 


housing, to 
ture in 
pneumatically 
equipped to 


cold 


deg 
linkage 


20—PULL SCRAPER has three- 
piece reversible cutting edge 


Model 108 is announced as a medium 
sized, rubber-tired, pull scraper with a 
8.4 cu yd struck and 11 cu yd heaped 
capacity. Cable operated, it is of welded 
box-type construction with an overall 
length of 27!4 ft, overall width of 
10! ft, and in load-carrying position, 

7 ft height. Width of the cut is 

ft, with depth ranging to 10 in 
Features of the unit include its three- 
piece reversible cutting edge, heat 
treated and hard faced for extra long 
wear; floating type front apron, 
providing generous opening for loading 
all types of material; a low and wide 
bowl with curved bottom and smooth 
interior, and, for spreading, positive 
forced ejection. Tractor Div Allis- 
Chalmers Mfg. Co 


free 


21—BIN LEVEL INDICATOR with 

built-in signal light 
For use in installations requiring a signal 
which can readily be seen by an opera- 
tor, the Model AL Special Bin-Dicator 
is described as a complete, visual signal 


system in one package and it comes 
assembled, ready for connection to a 
power source. It is declared as easy to 
install as company’s standard Bin- 
Dicators, there being only one more 
terminal to connect. A toggle switch 
is provided so that the signal light may 
be shut off if desired. 

This indicator costs only $12.50 more 
than the standard model without light, 
company points out, and this low price 
makes it more economical than any 
signal light hook-up a user would devise 
to serve the same purpose. It is reported 
especially suited for use on scale hopper 
and small bins handling bulk material 
As in other Bin-Dicators, the switch 
mechanism is operated by a flexible 
diaphragm which is actuated by pre 
ure of the material in the bin or 
hopper. Various diaphragm material 
are available. The Bin-Dicator Co. 


22—CONDENSER TUBE CLEANER 
is light and fast working 


Condenser Tube Cleaner CC-4325 is de- 
scribed as capable of cleaning completely 
plugged tubes up to 1 in. 1D and smaller. 
A major advantage, according to manu- 


facturer, is its weight of only 11 Ib 
f- 








it 


which permits it to be used by only one 
operator. The new cleaner is designed 
to operate at high speed and clean fast, 
has a muffler to reduce exhaust noise, 
It is claimed to be especially effective 
when used with the carbide tipped drill 
for cleaning hard deposit 

This cleaner has a built-in flushing 
system and quick shut-off valve for 
water feed. It is equipped with either 
regular handle or sleeve valve handle 
for controlling the flushing agent which 
also cools the drill. The air supply valve 
has a trigger to start and stop the pi 
ton, and also to regulate speed. The 
Airetool Mfg. Co 


23—WOUND-ROTOR MOTOR is 
enclosed, fan cooled unit 


Announced as bearing the Underwriters’ 
Laboratories label, this explosion proof 
motor is believed to be the first rib- 
type enclosed fan-cooled wound-rotor 
motor to be made with slip rings, 
brushing rigging, rotor and stator in- 
side a single frame enclosure. It is 
available at 1800 rpm and slower speeds, 
in frames 284 to 505, in standard en- 
closed or explosion-proof construction. 
In general, the new motor is applicable 
where very low starting current, high 
starting torque, smooth acceleration, 
jogging or variable adjustable speed 
dictate the use of a wound-rotor motor 

and where moist, dirty, corrosive or 
hazardous atmospheres require a totally 
enclosed one. 

The frame of this motor has an ex- 
tended front end to include the slip 
rings, brushes and brush rigging. The 
elongation provides added surface for 
heat dispersal. Removal of two large 





One of many advantages 


of 90/10 Cupro-Nickel 


WELDABILITY 


Welding head on filter shell 


One of the relatively new copper base alloys is 90/10 
Cupro-Nickel, which is coming into increased use as a 
result of experience with it. Revere offers it in sheet and 
plate, pipe and tube. It is highly resistant to corrosion and 
erosion, particularly in salt or brackish water. In addition 
it can be cold or hot worked, welded, soldered and 
polished. Because its nickel content is less than the older 
70/30 alloy, it is priced lower. 

The item shown here is a 90/10 Cupro-Nickel filter for 
aviation gasoline, designed and fabricated by the Warner 
Lewis Company, Division of Fram Corporation, Tulsa, 
Oklahoma, for the U. S. Navy. Heads and shell are 114" 
thick. Revere was given the opportunity to collaborate 
with the Warner Lewis manufacturers on welding, which 
was successfully accomplished by the metallic arc process, 
using Ince 70/30 Cupro-Nickel electrodes. The vertica) 
onion the shell was X-rayed 100% and found satisfac- 
tory to pass Navy inspection. Because of the thickness of 
the metal, it was decided to form the heads hot at around 
1690° F. The forming was done by the Hackney Iron & 
Steel Co., Enid, Okla., which also consulted with Revere. 

Warner Lewis Company of Tulsa, with representatives 
in 30 cities, are specializing on all types of alloy design 
and fabrication and inquiries of this nature are invited. 

If you wish information regarding the selection, weld- 
ing, or working of copper and its alloys and aluminum 
alloys, see the nearest Revere Sales Office. 


Completed aviation gasoline filter, 
made of 90/10 Cupro-Nickel 


REVER. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich.; 
Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
ales Ofiices in Principal Cities, Distributors Fverywhere. 


SEE ‘MEET THE PRESS“ ON NBC TELEVISION, SUNDAYS 
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ON STEAM UNITS! 
& Would ye « interested in obtaining 


rom your in jacketed kettle iutoclaves, dryers and other 


10", more production 
team unit (1 course you would. And you can if you re- 
place ss with the revolutionary new Super-Silvertop 

it-Kw im trap w Anderson traps are a com- 
bination open float and thermostat trap that vent air out of 
team units several times faster than ordinary inverted bucket 
or blast type traps 


Phi Hie al 


hen your production units are first started up 

or between batches the air is quickly 
iphoned off, permitting hot steam to fill the 
init with extreme rapidity. It pays produc 
thon-Wise ane economy-wise to put Heat- 


Kwiks on all steam production units. See 


your distributor or mail coupon for his name 


THE V.D. ANDERSON COMPANY 


Subsidiary of Chesapeake Industries, Inc 
1977 West 96th Street + Cleveland 2, Ohio 


Gentiemen 
Please send me the name of your nearest Anderson distributor 


C) Send free copy of heat Kwik Bulletin 1153 


Company 


Address 


ANDERSON 


pipe plugs from the upper quadrants 
of the frame on the slip-ring end pro- 
vides large openings for maintenance 
work, adjustment of brushes. Slip-ring 
leads enter a separate cast-iron conduit 
box and the lead opening in the frame 
is sealed. Construction features are 
described in Leaflet 51R8195. Allis- 
Chalmers Mfg. Co. 


24—SMOKE VIEWER lets you 
check density of smoke plume 


Besides helping a power plant to comply 
with smoke control laws, the SMA 
Smokescope can be used to determine 
whether fuel is being properly burned, 
since excessive smoke indicates that it 
is not. With the Smokescope you can 
view a standard reference disk, shaded 
to correspond with degrees of smoke 


density, against the background of a 
smoke plume. Here’s how it works: 
Light from the area adjacent to the 
stack is transmitted through one tube of 
the instrument and through the refer- 
ence film disk inside the tube to a front 
surface mirror. Reflected by the mirror, 
it passes through a lens to an image 
mirror where it may be directly com- 
pared with the smoke as seen through 
the other tube of the instrument. 

The lens used to project a virtual 
image of the reference film disk also 
serves to intensify the light in the 
reference standard optical path to com- 
pensate for light loss at the reflecting 
surfaces. It is pointed out that the 
Smokescope overcomes some of the 
disadvantages of the “chart system” 
in that its design eliminates possible 
interference of ambient light and there 
is no need to shift the eye from smoke 
to chart. Mine Safety Appliances Co. 


25—TRANSMITTER is remote 
pneumatic instrument 


The Laminair is designed to permit 
location of instruments at greater dis- 
tances from primary devices without 
regard for hydraulic elevations at the 
point where the instruments are lo- 
cated. The me¢hanism balances a single 
air pressure against any differential 
pressure produced by a venturi tube, 
flow nozzle, orifice plate, or the dif- 
ference between two existing levels or 
pressures, which pressure is then trans- 
mitted and used by a distantly located 
instrument. Two groups of mechanism 
control the device —the differential 
converter which converts the fluid pres- 
sure to air pressure, and the bellows 
type receiving mechanism which trans- 
lates air pressure into terms of measure- 
ment for application to a flow or pres- 
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AMERICAN ROLLING RING CRUSHER 


Reduces 1,162,572 Tons of Coal 


.-- at parts replacement cost of 


UY th of a cent per ton! 


30 


hit | a . 
a aerial 


Te all 


This American AC3E Coal Crusher, 
installed 18 months ago, reduces 
6”x 1-2” coal to 2”x 0. Total parts 
replacement cost for crushing 
1,162,572 tons of coal: only $418.00 
or 1/30th of a cent per ton. 








“When You Figure Cost Per Ton... ‘ 
the Best Answers Come From American” = | 

PULVERIZER COMPANY | Originators and Manufacturers of Ring Crushers and Pulverisers 
| Nae f 1431 MACKLIND AVE. « SAINT LOUIS 10, MO. 
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Choose WESTERN 


for Chemical Treatment of Water, Steam and Fuel 


for treatment of water, steam or fuel is proved in use, tech- 


nically formulated for each individual problem. 


CORAVOL circulating throughout your steam system protects 
it from corrosive attack; cleans out rust deposits; increases 
heating and operating efficiency; reduces maintenance and 
labor costs. CORAVOL is the original amine process devel- 
oped by Western Chemical Company. 


[2] WESTERN BOILER FEED WATER TREATMENT 


Special formulas for each individual boiler water and 
operating condition to eliminate scale, corrosion and 
foaming. 


[3] COOLING WATER TREATMENT AND ALGAECIDE 


Prevents scale deposit, corrosion, and algae growth in 
every type of cooling and condenser water system. 


[4] BRINE AND SWEET WATER TREATMENT 


Prevents corrosion and protects tanks and equipment 
in refrigerating brine and sweet water systems. 


[5] WESTO HOT WATER TREATMENT 


Stops corrosion and scaling in hot water supply tanks 
and lines, maintaining service without impairing pota- 
bility. 


[6] WESTERN LIGHTNING TREATMENT 
quickly from 
compressors, 


water 


Disintegrates and removes scale 
lines, 


jackets, cylinder heads, condensers, 
coils, pumps. 


[7] WESTERN ALUMINA NO. 45 
Provides efficient coagulation in raw water ice manufacture, 


lime and soda softeners, water supply clarification. 


[8] WESTERN SOOT REMOVER 


Removes and prevents soot deposits in combustion 
areas, thus increasing fuel economy and boiler capacity. 


[9] WESTERN FUEL OIL SLUDGE DISPERSANT 


Eliminates sludge and moisture in fuel oil, effecting clean 
tanks, lines, and burners, and improved combustion. 








MAIL THIS COUPON TODAY 
Western Chemical Company 
717 Washington Street 
Kansas City 5, Missouri 


Send me full information about products checked. 


OAOwWAEe W@W & Y 


Name 


Chemical Treatment 
for Water 
Steam and Fuel 


WESTERN 
CHEMICAL 
COMPANY 





Firm 





Address 








Washington Street 
Missouri 


717 


Kansas City 5, 


Zone State 
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sure indicating or recording instrument 
Since air consumption for each converter 
is reported to average only 0.1 emf of 
free air, the Laminair is economical in 
action. A small self-contained air com- 
pressor having but a few cu ft capacity 
will be sufficient for the average com 
munity filter plant or meter installation 
Simplex Valve and Meter Co. 


26—BOILER FEED SYSTEM incor- 
porates a pre-heater 


A boiler feed system, 
pre-heater that operates on steam from 
the boiler is announced for use with 
steam boilers. The units are designed to 
automatically maintain boiler feed water 
between 190 and 200 F. Tank sizes range 


incorporating a 


from 30 to 540 gal, and they will supply 
from 280 to 2800 gal of heated water 
every hour. Company engineers point 
out that pre-heating boiler water length- 
ens boiler life by eliminating stresse 
caused by low temperature feed water 
entering the already heated boiler shell. 
Pre-heating makeup water also helps 
boiler maintain pressure during peak 
periods and reduces boiler scale. 

A perforated tube inserted horizon- 
tally in feed water tank is connected to 
the steam supply. The unit is thermo- 
statically controlled that steam is 
allowed to enter only when the tempera- 
ture falls below a predetermined point. 
A thermostatic bulb filled with a pres- 
sure-sensitive fluid controls a flexible bel- 
lows that mechanically opens and closes 
the valves, varying the opening or com- 
pletely clos ing it. Cyclotherm Div., 
United States Radiator Corp. 


SO 


27 —SHEET PACKING for air con- 
ditioning, refrigerating 


R/M_ R-54 is a compressed asbestos 
sheet packing for head gaskets on refrig- 
eration compressors developed solely for 
air-conditioning and refrigeration uses, 
and claimed to seal effectively against 


Freon-22, as well as all other Freons. 
The binder in R-54 is a new type of 
Neoprene which has been specially ex- 
tended, manufacturer explains, and 70 
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THIS 
400,000 
Pounds 


per 
HOUR 


STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 





LONGITUDINAL 
SECTION THROUGH 
THE UNIT 


PRINCIPAL DATA 
400,000 pounds per hour capacity. 


Fusion welded steam and water 


ne = drums designed for 700 Ibs. S.w.P. 
6-6" DIAMETER x 37'-0" LONG STEAM DRUM BEING " 
TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. Superheater delivers steam at 750° F. 
total temperature. 


Vogt builds a complete line of bent Water cooled furnace. 
tube steam generators designed to burn solid, P ; 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 
erating conditions. Write for bulletins. 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va. 
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Available up to 150 hp 
— heating or processing 
— steam or hot water. 
A complete unit from a 
single source. 


CLEAVER-BROOKS 


modern mm |=} feleji(—)s 


NO BOILER HAS EVER OFFERED SO 


MANY ADVANTAGES AND QUALITY gives you ali the quaiity features of 
FEATURES AT SUCH LOW INITIAL COST time-tested self-contained design 


@® This NEW CB boiler has EVERYTHING FOUR-PASS FIRETUBE CONSTRUCTION longer gas travel scrubs heat 


) fro li s lo costs ul teed efliciency of BO% 
needed to bring big boiler standards to com- from flame means lower fuel ce¢ puarante t 
when firing with oil. 


mercial, industrial and institutional users with 
SILENT OPERATION even at peak load this boiler more than meets the 


small capacity re quirements, De pite its un- low sound levels required for schools, hospitals, institutions. 


usual. comp wl ize vou vet bie boiler per- - FULL FIVE SQUARE FEET of heating surface per boiler hp for longer 


formance from matched quality compo- service life and low maintenance. 


nents, prove d the world over on thousands of “ FUEL FLEXIBILITY — burns available light oil, gas, or combination oil/gas 


f ' — simple, quick fuel changeover on oil/gas models 
Cleaver-Brooks self-contained units, eer 


" FAST, EASY MAINTENANCE — front and rear doors hinged for fast in- 


spection, cleaning or servicing boiler. 


Get all the facts NOW on how the new CB 


can help you save dollars. Make it a point to P AUTOMATIC SAFE OPERATION all controls centralized and conveniently 


see... and hear the most silent-runnine. big- located modern electronic combustion control is standard equipment, 


pest boiler value available anywhere! COOLER BOILER ROOM — fiber glass blanket insulation and 16 gauge 


metal sectional lagging are non-corrosive, moisture and heat resistant. 


« FULLY APPROVED by Underwriter Laboratories; conforms to ASME 
e codes ; factory tested before shipment. 


NOW—FIRST SIZES OF THE CB BOILER ARE MADE IN CANADA, TOO, 


Call your nearest CB boiler rep- 

resentative (see your phone di 

rectory) or send for this illustrated 

catalog describing the NEW CB 

designed by Cleaver Brooks, orig 

inators of self contained boilers 

Cleaver-Brooks Company, Dept. P, 310 FE. Keefe Ave., Milwaukee 12, Wisconsin, U.S.A, 
Cable Address: CLEBRO Milwaukee All Codes, 


Originators of the Self-Contained Boiler 
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to 75 per cent ol the heet is asbesto 
uniform] 
the sheeting procedure. 

According to company, the binder 
used well when in contact with the 
refrigeration oil in the Freon, to assure 
a tight seal on the flange and fill all 
paces. The new sheet also has a higher 
compression than many compressed as- 
bestos sheets, which, it is noted, help 
to correct improper flange design and 
requires lower bolt loadings. R-54 is fur 
nished in standard thicknesse f 1/64 
through in. and in 11] sheet sizes from 
10-by-40 in. to 150-by-150 in. Packing 
Div., Raybestos-Manhattan, Ine 


opened and coated prior to 


28—MAGNETIC METER for larger 
lines and unlimited flows 
2- to &-in. flow lines, this electro- 
agnetic meter is announced as _ in- 
corporating all advantages of electro 
magnetic metering and as being ad- 
litionally rated for unlimited maximum 
flows. It is designed to measure the vol- 
ime flow rate of any liquid of sufficient 
conductance and velocity. Said to be 
inaffected by the pressure, VISCOSILY, 
density or changes in conductivity of 
the flowing liquid, it i uggested for 
aqueous solutions, slurries, acids and 
other corrosives, also food product 
The unit consists of a nonmagnetic 
flow tube with an insulating liner con 
taining flush-mounted metallic electrodes 
and surrounded by an a-c electromagnet. 
When conductive liquid passes through 


the tube, an alternating voltage is set 
up between the electrodes which varie 
linearly in proportion to the rate of 
flow. Lead wires from the electrode 
transmit thi voltage output to a new 
type of electronic recorder, producing 
a chart record in appropriate units of 
flow. Specifications are in Technical 
Re port Tl Zi A 7la The Foxboro Co 


29—FHP MOTOR is totally en- 
closed, shaft-mounted unit 


This totally-enclosed fractional horse 
power motor for shaft-mounted fan 
and blower , weighs 50 per cent le than 
companys previous models. The light 
veight and small size of this motor save 
assembly and handling expense and pro 
vide maximum power in minimum space, 
according to company engineers, The 
new design has extended through bolt 
vhich provide a solid mounting face 
beyond the surface of the end shield. 
The ingle- and two-speed, total] 

enclosed, fan-cooled motor is designed 
especially for dependable, continuou 
ervice under severe conditions of dust 
and dirt. Filtered oil keeps bearing sur 
faces clean in the quiet all-angle sleeve 
bearings, compan ays, and an 
tended oil 


long ervice revardle 


er on. the haft end 


position. For application 
ate thrust, the motor com 
two-speed ingle pha e 
gle-speed polyphase n 
to hp General 


The Ric-wil Company represents over 

40 years of manufacturing Quality Insulated 
piping systems. The complete Ric-wil 
product line is continuously pre-proven by 
laboratory and field tests to maintain 

this superior quality. 

Contact your local Ric-wil representative 


or write direct for Catalog No. 5401. 
Send for Catalog 5401 


Quality Piping Systems of the... 
++ Highest Thermal Efficiency 
prerapricateo INSULATED PIPING SYSTEMS 


: THE RIC-WIL COMPANY 


BARBERTON, OHIO 


For more data circle 538 on Post Card 





r DING 
TUNGSTEN ARC Were inc 


ERATURE, HIGH-P 


Inside bead surface of root pass on 
2 “4% Chrome—l' Moly steel turbine 
connection produced by P.P.&E. inert gas 


tunasten arc-welde 


ng is uniform and 


‘oe 
. Re. a ’ smooth 
; “ie +4 
Roo! pass, with f flow’’ of inert aas 
‘ 


being made on 2'/, Chrome—1l% Moly 
steel turbine piping 


Inert gas tungsten arc-welding is one of many opera- 
tions involved in the fabrication of high-temperature, 
high-pressure piping. Like the others its success is not 
assured by a single factor, but comes as a result of long Typical external surface of root pass 
experience with all manufacturing techniques and serv- produced By shiiiyl inert ges tungsten 
ice requirements of power piping. oo 

Simply protecting the internal surface of the root 





bead with inert gas under “control” does not take the 
place, for example, of skillful welding. 


i; ) : 4 “¢ > ; » 
Pittsburgh Piping’s process provides an inert gas e 
shield against the atmosphere on both internal and ex- 
ternal surfaces of the root pass. This procedure, com- 
bined with other P.P.&E. techniques, eliminates need 


for backing rings and double butt welding, and pro- AND EQUIPMENT COMPANY 


duces a sound, clean joint having a remarkably uniform root é : 
10 Forty-Third Street — Pittsburgh, Penna. 


bead of correct internal contour 

Applicable to all ies of power and process piping—inert Atlante Whitehead Busiding Houston... Heights State Bank Bidg 
gas tungsten arc-welding is another of the many advanced 
P.P.&E. techniques used in producing all types of power piping 
—as small as control lines, as large as steam mains. 


Boston 10 High Street Los Angeles 1830 N. Alexandra Ave 
Ohcago Peoples Gas Building New Orleans P.O. Bex 74 
Cleveland Puble Square Buniding New York Woolworth Buiicing 
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Prratininga Steam Station houses tava 100,000 kilowatt capability 
“rbine generators, eact with its owen bowler, these being the 
est generator units ever shipped to South America 
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To meet the power needs of the growing Sao 
Paulo area in Brazil, Stone & Webster Engineer- 
ing Corporation designed the new Piratininga 
Steam Station for Sao Paulo Light and Power 
Company, Limited, an operating subsidiary of 
the Canadian corporation, 
CHIEVEMENT IN BRAZIL... Briilian Traction, Light 
o * 7: 

Power Company, Limited. 
Construction for the first unit, now in operation, 
was completed in a record time of 26 months by 
Stone & Webster Construction Company. "B 

t . e ’ . a 
All available materials were purchased in 


Write or call us for detailed information as to how 


our engineering, design, consyuction, report and Brazil, and the field forces, totaling over 1800 at 


appraisal services may be of assistance to you. ‘ , 
er ees, ; the peak of construction, were recruited locally. 





STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY of STONE & WEBSTER, INC. 
New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 
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Looking east toward Schiller Station and the Piscataqua River. Addition housing FW 
steam generator now being erected on the right of the present structure. Consulting 
Engineers: Jackson & Moreland, Boston, Mass 


View showing 
serving Foste 
boi'er Fuel 
65 gallons of ¢ 
ute 


one of two identical Foster 
er 


ross-se¢ ri 

Wheeler 2-drum steam generators at Schil 
Station, Portsmouth, N. H. Design pressure 
1475 psig final steam temperature 950F 
peak capacity 450,000 Ibs per hr 
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demand for electric service in New Hampshire 


Foster Wheeler 450,000 !b per hr steam generator, installed 

in Schiller Station of Public Service Company of New Hampshire, 
has augmented station’s capability by over 50,000 kilowatts. 

A second Foster Wheeler unit, now under construction, 

will contribute an additional 50,000 kilowatts 

to the rapidly growing power-producing facilities of this 
business-managed utility. 


S' HILLER STATION of Public was installed. This added 50,000 kilowatts 
J Service Company of New to the station’s capability. For the second 


Hampshire was first opened in addition, now being constructed, an identical 
1950. But, to meet the ever- Foster Wheeler steam generator is specified 
growing demand of New Hamp- that will contribute an added 50,000 kilo- 


shire’s thriving industries, walls, 


farms and homes, in the four short years that This installation is another example of 


have passed, Public Service has found it nee- Foster Wheeler's ability to design and con- 


essary, upon two occasions, to increase the struct equipment to meet exacting power- 
| £ 


power-producing facilities of this station. producing needs — equipment that reflects 

In the first addition, a two-drum Foste1 the engineering ingenuity of an organization 
Wheeler steam generator — complete with long recognized as a pioneer in the field of 
superheater, economizer and waterwalls as steam generation. Foster Wheeler Corpora- 


shown in the accompanying cross-section — tion, 165 Broadway, New York 6, N.Y. 


*Trade mark char r 1 by per { Reddy Kilowatt, Inc. 
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futomatic cold draw bench 





Makes Monel tubes up to $35 feet long 
for high pressure feed water heaters 


A new $1.250.000 cold draw section is 
Huntington 


Nie kel 


now im operation at the 
W rks ol The 
Huntington, 


International 


W. Va. 


(x pany 


The unit triple s former capa ity for 
producing heat exchanger tubes. In 
addition. it 
on some Monel® tubes 
» feet in length, thus 


xtends length limitations 
They can now 


be drawn upto d 


igners to take advantage 


enabling cle 


of greater heating area in tube bundles, 


and to effect economies by spec ifvineg 


longer heaters of smaller diameter. 

\ feature of the new draw bench is 
an unusual magazine loading device. 
It consists of a revolving cylinder with 
a double set of three mandrels. As 
shown in the photograph, the upper set 
of mandrels can be loaded for the next 
draw while three tubes are drawn from 
the lower set. There’s no slowdown, no 
time wasted. 

With the new facilities in full opera- 
tion, prompt deliveries of your Monel 


tube requirements are assured. Mean- 
while. find out more about the many 


It can. for 


example, help you improve heat trans- 


advantages Monel offers. 
fer eee extend eX hanger life eee reduc e 
maintenance costs. Write us now 

fora opy of the bulletin. Engineering 
Vonel. 


Properties ol It’s yours on 


request, 


THE INTERNATIONAL NICKEL COMPANY, INC. 


iy Wall Street New York 5, N. Y. 


VN P 
More Power for you... with Monel INCO, Nickel Alloys 
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Utility company in Texas successfully 


combats corrosion with U.S. Useolite Pipe 


in 6 of its plants 


All 6 plants use chlorine to control slime growth ia 
“cooling water.” One of the 6 plants (shown below, 
in Corpus Christi, Texas) also uses chlorine to con 
trol marine growth in sea water used exclusively for 
cooling, In addition, this plant uses Uscolite pipe 
to combat another enemy—high salt content of soil 
which corrodes metal pipe trom outside and causes 
failure. These are the reasons why the utility com 
pany changed from iron pipe (which lasted only 4 
years) to Uscolite® pipe, which is expected to last 
30 years. Unlike other piping, Uscolite is not at 
tacked by chlorine or most chemicals, or even sea 
waler, 

Uscolite is manufactured exclusively by United 
States Rubber Company. It has extremely high 
impact strength, high endurance, needs absolutely 
no maintenance, is very lightweight. It is available 
in standard lengths, and can be cut to length and 
threaded on the job 

Uscolite is the answer to corrosion and main- 
tenance problems in piping. Any of the 27 “U.S.” 
District Sales Offices will provide complete assist 
ance and facts. Or write to address below 


Uscolite pipe and fittings come in the broad- 
est and largest line of stock sizes of plastic 
pipe on the market. Sizes follow: 
Ihe Uscolitediaphragm Hills 

1. Molded fittings in through 4” [. P. S McCanna valve is available 
>A if] ) ; in standard sizes (from 42” 

folded flange to 6° LPLS through 3”) for your piping 

to 3° Uscolite diaphragm valve (Hills assembly 
McCanna) 


4. Header pipes in 2°, 3°, 4°, 6 pipe sizes 

Pipe in standard wall dimensions and extra 
heavy watl dimensions in through 6 pipe 
iz 





“U.S.° Research perfects it...°U.S.” Production builds it...U.S. Industry depends on it, 


rusBeRy UJ NITE D STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Jointa « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 


For more data circle 543 on Post Card 
59 





sms 


KAPLAN TURBINES 


TURBINE OUTPUT—HP IN THOUSANDS 
go 100 0120130140 
| 94 
FR 482 
S254 89H 99 





RELATIVE TURBINE EFFICIENCY % 

















SMS-KAPLAN TURBINES AT McNARY DEVELOP 138,000 HP 


Field test performance of SMS-Kaplan turbines already in operation at 
McNary Dam prove them to be the highest powered adjustable 


blade propeller units in the world 


From the laboratory model to the prototype unit, the outstanding performance 
of these turbines is a typical result of the specialized research, 
engineering experience and productive capacity that is ready to serve 


you at S. Morgan Smith Company. Write to us at York, Pennsylvania, 

Hydraulic Gates & Hoists 

Turbines 5 

gates, hoists and other accessories. Trash Rakes 
Pumps Accessories 


for full information on hydraulic turbines or valves, 


HYDRODYNAMICS 


%, MORGAN SMI ¥ H CO Rotovalves Free-Discharge 
y } e Ball Valves Valves 


Butterfly Controllable-Pitch 
y Valves Ship Propellers 


» ~_—e badd vctillay aoe | “call a ie oem 
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front-end loaderc” 


A large fire-brick manufacturing company in the Philadelphia area had the 
problem of premature bearing failure in its diesel-driven loaders and shovel 


Headlights on even in dayligh 


Sinclair Lubrication Engineer Harry Donovan reports, “These units 

were operating around the clock under conditions so dusty that 

headlights were required. Crankcases had to be drained and flushed bi-weekly! My first 
recommendation was closer adherence to an air filter maintenance program.” 


— i. J. 3 if 
Drain intervals doubled! 
Mr. Donovan continues, “Further observation proved to me that excessive 
idling and overloading were all contributing factors to a severe sludge condition 
I recommended Sinclair SUPER TENOL” — explaining that the superior quality of the 
base oil plus the Sinclair formulated additives would extend bearing life while at the same 
time removing accumulated lacquer and sludge. A irial period proved SUPER TENOL 
doubled drain intervals and eliminated flushing entirely. This company 
now uses Sinclair SUPER TENOL exclusively.” 


Why not give a Sinclair Lubrication Engineer the chance to solve your 
lubrication problems? There's no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


For more data circle 545 on Post Card 


cember, 1954 

















Sl eee 





© G6Gb eo ceeecceceace 





trom the 


OLDEST 


caymed the 
NEWEST 


eee 


i 
[2 


hewocewocco Eo coos coseeoesenousoes 


wee ww oe ee wee 


IN THREE-INFLUENCE BOILER FEED WATER CONTROL 
Type 3-L with instrumentation by Taylor 


And Copes-Vulcan assumes undivided responsibility 
through- 


COPES ... the oldest name in boiler feed water 
regulation . 
influence feed water control. Combined in the new 


COPES Type 3-L are... 


. now offers you the newest in three- 


..the scientific balance, characterized ports and 
rugged dependability of the COPES control valve. 


..plus the unequalled responsiveness and accuracy 


of instrumentation by Taylor. 


for service, whenever or wherever needed. . . 
out the life of the installation. 


Write for Bulletin 1013. It tells the story of the newest 
feed water control to come from COPES... the 


oldest name in boiler feed water regulation. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


WITH INSTRUMENTATION 


Three-influence mechanically-operated and 
three-influence electricall y-operated 
regulators are also available. 


BY “Taylor 


For more data circle 546 on Post Card 





@ LUGGAGE works 
This 150 HP Preferred Unit Steam 
Generator, burning #6 oil, heats 
200,000 sq. ft. plant. Replaced 
two 90 BHP “package” boilers 
burning #2 oil. Saves 50% in 
fuel costs. 


METAL PRODUCTS PLANT > 
First ordered two 150 HP Units. 
Their dependable, economical 
performance soon led to another 
... then a fourth... and a fifth, 
all in less than 5 years. 


BURLAP & BUCKRAM PLANT 
“1 can’t remember any mainte- 
nance that has cost us any down- 
time, or any cash. We have saved 
a considerable amount of money 
on steam expense. Very pleased 
about ease of operation of these 
units.” 


LARGE DAIRY > 


“Reliability and a minimum of 
maintenance are of prime impor- 
tance and, with our Preferred 
Unit Steam Generator, we have 
achieved this goal . . . The low 
stack temperature that is consis- 
tently below your guarantee is a 
constant reminder that we are 

ding a mini of heat up 
the stack.” 





IN PLANT AFTER PLANT - iT’s PREFERRED 


For Lower Installation Cost @ Greater Operating Efficiency 
Lower Fuel Cost @ Minimum Maintenance 


9, Dual Purging Action eliminates stratification of 


Experience proves that for economical, trouble-free, 
combustion gases, 


long-life service — no “package” boiler matches the 
performance quality and important engineering 10. Fully automatic operation with oil, gas or in 
“extras” of the Preferred Unit Steam Generator. combination. 
ALL THESE FEATURES MAKE THE DIFFERENCE: Your plant will profit from the advantages these built- 
1. Four Pass, High Velocity Gas Travel assures in Preferred design features offer. Bulletin 2000 tells 
maximum heat absorption. why. Write for a copy. 
2. Five Square Feet per boiler horsepower. 


3. Induced Draft eliminates need for costly stacks; 
minimizes cleaning. 
4, Down Draft Gas Travel guarantees at least 80% 
thermal efficiency. 
UNIT STEAM GENERATOR 


. Anti-Stress Deck for maximum tube sheet 
protection. an - The Quality Boiler You Can Count on for 
. Staggered Tubes minimize tube pitting, even at 25 Years of Economical Service. 
low fire. 
Intermediate Furnace Position safeguards shell 
against unequal heat distribution; reduces possi- 
bility of corrosion; provides more steam release 
area. 
. Expansile Precipitator assures safe, clean 
operation. 


PREFERRED UTILITIES MANUFACTURING CORP. 


1860 BROADWAY, NEW YORK 23, N. Y. 


Made in sizes from 20 to 600 BHP; 
15 to 250 psi. Factory fire tested before 
shipment. 


Department PE-6 
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ami 


impuise 


Starting in 1935, this new idea in steam 
trapping has earned wide acceptance and 
approval in practically every industry using 
steam. More than a million Yarway Impulse 
Steam Traps have now been sold. Cut-away sec 
Why? Ask any user. You’!! hear reasons tion of Yarway 
like these: Impulse Steam 
Pe Trap showing 
‘Quick heating. High, even - - Abst, 
ahenanad ~ nty moving 
temperatures part. a small 
‘Low maintenance” stainless steel 
Small size, light weight valv 
“Stainless steel body and working parts” 
“(Good for all pressures”’ 
“Only one moving part” 
“Low cost”’ 
“Immediate delivery from local 
distributors” 
More than 250 Industrial Distributors 
in the United States and abroad stock and 
sell Yarways. Write today for the name of 
the one nearest you. 


YARNALL-WARING COMPANY 


100 Mermaid Ave., Philadelphia 18, Pa 


registered 
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TATIONAL DANGER was 
i Nfstressed at the opening of the 
1954 Fall General Meeting of the 
AIEE in Chicago. In his address 
entitled Technology in Defense, 
Donald A. Quarles, Assistant’ Secre- 
tary of Defense, emphasized that the 
arms race in which we are now e2n- 
gaged is one of technology rather 
than a mere piling up of armaments. 
And the frightening thing is that we 
are not winning the race. True we are 
out in front; but our margin of lead is 
small, and the gap is being cut down 
fast. The Russians are turning out 
more engineers and scientists than we 
are; theirs are better trained than 
ours; they are turning out more 
teachers to train more engineers; and 
their advances in technology in recent 
years have been phenomenal. 

Several psychological difficulties 
prevent people from realizing the 
danger. For years we have theught of 
the Russians asa primitive, backward, 
and mechanically inept people. Evi- 
dence to the contrary does not easily 
change this long-held view. We mini- 
mize Russian technical achievements. 
We say the only good scientists in 
Russia are German; that Russian de- 
signs are copied from captured Allied 
equipment; that they get their in- 
formation from espionage, and so on 

anything to avoid the painful ad- 
mission that the Russians have large 
numbers of first-class scientists and 
engineers and that there’s nothing 
phony about their technical achieve- 
ments. 

The Russians themselves are partly 
to blame for this disbelief in their 
progress. Their occasional ridiculous 
claims to have invented just about 
everything from paper to penicillin 
makes us doubt their claims when 
they are really true. 

We are often told that the Ameri- 
can boy grows up with mechanical 
gadgets and so acquires a natural 
aptitude for engineering, and that 
Russians see few mechanical devices 


Let's not kid ourselves... 


" 
Aye 
Yew" 4 
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and so lack this engineering aptitude. 
This philosophy was good enough for 
the days of the Model T, when much 
of engineering was empirical. But it’s 
no good now. Science has grown too 
complex, and a talent for taking 
apart the family washing machine has 
little or no bearing on a man’s capac- 
ity for nuclear physics. And anyhow, 
Russian boys probably do more tink- 
ering than ours. Our great days of 
tinkering are over. Appliances seldom 
fail these days, and when they do, re- 
placement and repair services are so 
efficient that few people bother with 
their own repairs. If Russian domes- 
tic mechanization is less than ours, 
their opportunities for tinkering are 
probably greater. 

There is another point about tech- 
nical training that’s sometimes over- 
looked. Every country tends to put 
its best men into the profession it 
values the most, or perhaps a better 
way of putting it is to say that in 
each country the best men are at- 
tracted to the profession on which 
their country places most value and 
to which it attaches most prestige. In 
Germany the best men went into the 
army; in England, into the colonial 
service; in America, into business. 
Now a totalitarian system has the 
advantage that it can arbitrarily de- 
cide which profession shall carry the 
highest prestige, and right now the 
Russians are placing great weight 
upon engineering and science, and 
giving their young men strong incen- 
tives to enter these professions. 

Whut can we do about it? Leaders 
of industry are becoming increasingly 
aware of our dangerous shortage of 
engineers and scientists, and they are 
spreading this information as fast as 
they can. Eventually it will trickle 
down till it reaches boys graduating 
from high school, where it can be 
translated into action. But trickling 
down is too slow. We need direct 
action now. Every engineer has a 
duty (if self-preservation can be 


Technology 
Is Very Good 


called a duty) to inform his colleagues 
so they can influence a wider circle, 
to explain to the general public so 
they can influence their children in 
their choice of a career, and to inform 
young men so they will realize the 
urgency of the country’s need for 
their services. Very few boys leaving 
school are strongly convinced about 
their careers. For every one who is 
quite sure what he wants to do there 
are many who are undecided, and 
who are influenced in their decisions 
by the opinions of those whose judg- 
ment they value. Many of these 
young men, who might make out- 
standing engineers or scientists, will 
be lost to these professions if they are 
not helped to appreciate how much 
the country needs their services. 

There is no magic solution to this 
problem. You cannot create trained 
physicists and engineers in a few 
weeks. But now is the time we 
should be training enough men for the 
future. 

Some figures emphasizing Russian 
educational advances were given re- 
cently by Dr. John T. Rettaliata, 
President of Illinois Institute of tech- 
nology. Dr. Rettaliata pointed out 
that in Russia the college program 
lasts five and a half years, and in 
major subjects their education is 
equivalent to beyond master’s degree 
level here. He also criticized our draft 
board deferment policies where they 
prevent students pursuing advanced 
study. The basis for granting se- 
lective service deferments should be 
the security of the majority. Equality 
of service is an estimable rule, but 
like all rules it must be adaptable to 
circumstances. We want to be fair 
and not give undeserved privileges, 
but we also want to survive, and to 
insist on equality of service at the 
expense of security is suicidal. There 
is little merit in applying the principle 
that all men are equal if a too rigid 
application of the principle will lead 
to them all being equally dead. 














Fig. 2. With tubular scaffolding any 
platform can be built to do cleaning 
and painting jobs quickly and safely 


Fig. 1. Power plant walls are large and bare 
and difficult to get at to clean and paint 


Power Plant Housekeeping 


By J. C. MARSH * 


ARE MANY FACETS to 

the general problem of operating 
a power plant in the most economical 
way. Some present such an imme- 
diate and obvious challenge that they 
receive adequate attention at all 
times. Other types of operating prob- 
lems tend to fall by the wayside, in 
the usual rush of events. Such a prob- 
lem is the matter of housekeeping in 
the plant. How much money should 
be spent on an apparently nonpro- 
ductive task? 

The beneficial results of good house- 
keeping affect both employee rela- 
tions and public relations. A neat and 
orderly place to work has a measur- 
able effect on reducing labor turn- 
over among the desirable type of 
employees and in reducing economic 
losses from on-the-job injuries. The 
use of plant tours as a good publie 
relations device is an economical form 
of advertising but the desired results 
can not be obtained unless the prem 
ises are ready for inspection, The 
answer to the question of how much 
expenditure is justified for house- 
keeping depends on many factors. 
For a large job, requiring many men, 
it is possible to apply a number of 
labor saving and safety devices. 

We have found 
housekeeping tasks around the plant 
that is large enough to qualify for 
special equipment is that of washing 
the interior surfaces of the turbine 
room. At Marysville Power Plant, 
this job involves washing the walls, 
ceiling, and windows of a room 450 ft 
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that one of the 


long, 75 ft wide, and averaging 62 ft 
in height. This huge task is the re- 
sponsibility of the Painting and 
Building Cleaning Group and is done 
every four years, with each paint job 
usually being washed twice during 
this period. Using the special staging 
we have developed and applying the 
necessary safety rules, a detail of 6 
men can finish the job in 30 working 
days. 

One team of two men works on a 
swing stage washing the wall panels, 
one by one. The condition of the stage 
is checked regularly, the ropes are 
inspected, and the men are required 
to wear safety belts as seen in Fig. 1. 
This part of the job involves washing 
the walls up to the heavy beam that 
carries the turbine room crane. The 
upper walls and the ceiling are washed 
by another team of four men working 
from a special platform mounted on 
the carriage of the turbine room 
crane, as shown in Fig. 5. This plat- 
form is tilted so as to follow the slope 
of the ceiling and is supported on 
telescoping frame. It is possible to 
raise and lower the platform by 6!» 
ft, using a chain fall at each corner 
The outer part of the support- 
ing frame is securely fastened to the 
crane carriage, while the inner, tele- 
scoping part of the frame is the sup- 
port for the platform. The platform 
itself is made up of 24 twelve in. 
planks that are 16 ft long. The planks 
are bolted securely to the frame and 
heavy canvas is spread over the 
planking to keep water or paint from 
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* Technical Engineer, Marysville Power 
Plant, The Detroit Edison Co. 
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Fig. 3. Clean and well-lighted locker 
room as shown above is easier to keep 
clean than one which is dark and dirty. 
Tidiness is encouraged by receptacles 
for garbage, trash, and dirty dishes 





Fig. 4. Attaching hose to plant vacuum 
line for cleaning boiler house floor 
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spilling onto the operating floor far 
below. 

The supporting frame for the plat- 
form has hinged extensions on either 
side so that the end walls of the tur- 
bine room can be reached after the 
crane has come to the stops at the 
ends of the crane rails. The upper 
portions of the turbine room walls 
above the crane rails can be reached 
from adjustable staging that is 
mounted at either end of the support- 
ing frame. 

Fig. 6 shows how planks are laid on 
the adjustable supports so that the 
wall washers can stand outside the 
supporting frame. 

During the twelve years that this 
particular staging has been in use, we 
figure that it has paid for itself twice 
in saving of man-hours and avoiding 
accidents on what was a dangerous 
rigging job. 

Another job that is large enough 
to merit special equipment is the 
cleaning of boiler-room concrete 
floors. There is too much dust to 
permit sweeping and a good solution 
is the installation of a vacuum system 
planned with conveniently located 
outlets. 

Fig. 4 shows such an outlet and Fig. 
10 shows a building cleaner using a 
floor cleaning tool. The bottom of this 
tool, shown in Fig. 11, is made up at 
the plant, assembled from purchased 
aluminum swivel heads, and hand 
made wood and fiber-board plates. 
These tools are light in weight, rugged, 
and convenient for operators to use 
in shift cleanups. Collected coal dust 
and particles are caught in cyclone 
separators at suction of vacuum 
pump and returned to the coal han- 
dling system for fuel savings. 

An extensive task at power plants 
is the use of swing stages on outside 
walls for window washing, sash paint- 
ing, or re-glazing. The support ropes 
are usually fastened to hooks over 
the roof coping stones. To move these 
hooks, it is necessary to lower the 
stage to the ground, disconnect the 
ropes, and then go all the way to the 
roof and stand on the coping stones 
to lift weight of hook and hanging 
ropes. This dangerous task can be 
eliminated by the use of a device, as 


Fig. 10. Home-made cleaning tool shown 
in Fig. 11 makes floor cleaning easy 
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Fig. 5. Platform mounted on plant 
crane bridge for cleaning and painting 
walls above level of the crane runway 


Fig. 7. Common condition of power 
plant floors. Corners like this seem to 
attract cigarette ends and other refuse 


Fig. 9. A coat of white or light colored 
paint round columns and in corners not 
only smartens up the whole plant, but 
discourages spitting and the accumula- 
tion of cigarette ends and refuse 


Fig. 11. Cleaning tool of sponge rubber 
is attached by tube to vacuum system 


Fig. 6. Close-up of platform in Fig. 5. 
This arrangement is quicker and safer 
for cleaning than ladders or rigging 


Fig. 8. This support for an outdoor 
cradle permits it to be moved sideways 
along a wall without having to be low- 
ered to the ground and raised each 
time a sideways movement is required 


Fig. 12. Speed and safety are possible 
with platform of tubular scaffolding 
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Fig. 13. Where coal discharges on to a conveyor belt, a sheet 
metal hood prevents dust spreading and helps keep plant clean 
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shown in Fig. 8, which can be used 
as a movable support. The rollers and 
roller guides permit the frame to 
travel readily along the coping stones 
so that the swing stage can be moved 
without lowering or necessitating a 
man’s climbing up on the coping 
stone 

A guiding rule in plant housekeep 
ing is that an prevention 
saves a pound of cure. If you control 
some of the dirt and dust producing 
features of operation, there is 
cleaning to do, If can prevent 
adequate precautions 
before starting a job, safety records 


ourice of 


less 
you 


accidents by 


can really be improved. 
| sing proper scaffolding to reach 


inaccessible positions instead of the 
indiscriminate use of extension lad- 
ders is a safety factor. For quick erec- 
tion at a flat wall surface, the Safe- 
way scaffold is used as shown in Fig. 
12. For awkward and irregular sur- 
faces, we assemble tubular scaffolding 
as shown in Fig. 2. This tubular seaf- 
folding is easily stored and is very 
versatile in the many shapes and 
heights in which it can be erected. 
Another opportunity for keeping 
ahead of the game is in the scheduling 
of washing for painted surfaces. This 
is a continuous and when 
walls are permitted to get too dirty 
to wash, the frequency of painting is 
increased. We wash with lukewarm 
“Super-Soilax”’ solution, applying 
washing solution with a brush until 
deposit is softened and then sponging 
off with rinse water. This process 


pre CeSS 


keeps the workers’ hands out of 
strong solution and gloves are not 
necessary. The more expensive wash- 
ing powder is economical because less 
is required and washing is easier. 

A lot of work can be saved by 
cleaning those corner floor areas that 
provide such convenient targets. They 
tend to look like Fig. 7. However, 
if such corners are regularly painted 
a clean white, as shown in Fig. 9, 
indiscriminate spitting is discour- 
aged and appearance is greatly im- 
proved. Along the line of this pre- 
vention work is the care of an area 
where lunches are eaten. Trash, gar- 
bage, and vermin are likely to accu- 
mulate, but a really clean and orderly 
set-up to begin with avoids this de- 
velopment. Fig. 3 shows such a spot 
on the boiler room operating floor 
with receptacles provided for gar- 
bage, trash, and dirty dishes, and 
cabinets for storing supplies. This 
area has stayed neat for over a year. 

To reduce dust deposits, a lot of 
work is saved by controlling it at the 
source. For instance, we apply dust 
collecting hoods over the coal con- 
veyors at those points where coal is 
dropped on to the belts as shown in 
Fig. 13. The collected dust is with- 
drawn by fan and separated in a bag 
filter. 

As far as equipment is concerned, 
very little use is made of rollers ex- 
cept for stippling when decorating 
offices. Spraying equipment is used 
on large jobs having many compli- 
cated surfaces, but is not used where 
there is any danger of the paint being 
deposited on high voltage insulators. 

The decision whether to spray or 
brush often depends on the help and 
equipment available, and each job 
has to be decided on its merits. There 
is no fixed rule. 


Working Model Helps Teach Crane Safety 


from the idea by making a simpler 
model. The main thing is to have a 
method by which operators can be 
shown how complicated lifts should 
be rigged and carried, so they will 


AN EXCELLENT DEVICE for teaching 
crane safety was demonstrated by 
Frank Sherman, Material Handling 
Specialist of General Electric Co.'s 
Large Steam Turbine and Generator 
Dept. at the National Safety Con- 
gress in Chicago in October. The 
device is a model crane, as shown in 
the photograph. With the help of 
accurately proportioned light wooden 
models and small slings, Mr. Sher- 
man demonstrated the correct hitches 
and movements for a number of 
difficult crane operations. 

G-E have been using this model in 
their crane training school, where it 
has proved very successful indeed. 
Apart from its value in helping 
operators to understand the various 
lifting techniques, it has raised the 
morale of all operators to an unusu- 
ally high level. In this school, crane 
operators learn their craft thoroughly 
before going on the job, and as a 
result they acquire the true confi- 
dence that comes from knowing they 


can handle every problem they meet. 

The General Electric model is 
complete, electrically operated, with 
push-button controls for hoisting, 
traveling, and traversing. However, 
smaller firms, who may not want to 
spend much money on constructing 
an elaborate model, can still profit 


know exactly how to do it before 
they get out into the shop and have 
to do the job with full sized equipment. 


With light wooden 
models of all major 
pieces of equip- 
ment used in prac- 
tice, any shop lift- 
ing problem can 
be simulated in 
crane operators’ 
training school 
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Photos on this page show what 
can be done. Without removing 
pipe, and for cnly $138 worth 
of material, 40 ft of this eroded 
pipe was repaired. Finished job 
is strong, permanent, trouble-free 


Rapid Repairs with Reinforced Resin 


| EPAIRS WERE SIMPLE, fast, 


Mens : ; si il 
and effective. First, scale was a, , 
knocked off, and two plies of glass . | te 
cloth, saturated with polyester resin, . ' 
: J 


were applied over the large holes. 

Leaks in the bottom part of the pipe 

were then plugged, and two addi- 

tional plies of glass cloth, thoroughly = 
saturated with resin, were wrapped aL © 
around the entire rusted area of the 

pipe, one at a time. 

Only 30 gal of resin were required, 
and the total material costs amounted 
to only $138. No piping or fittings 
had to be removed, and so the high 
costs of removing and replacing such 
large pipe were saved. 

As Fig. 2 shows, the polyester 
laminate has enough strength to 
carry the weight of a man standing 
over the completely rusted-through 
sections of the pipe. The laminate 
will not rust or rot, and its moisture 
absorption is less than one half of 
1 per cent. Experience indicates that 
long trouble-free service can be ex- 
pected, but should further leakage 
occur it can be easily stopped by just 
applying more laminate to the dam 
aged area. 

Oil or gasoline has little or no effect 
on the resin, and so this method is 
excellent for repairing eroded and 
leaking oil pipelines. 





If you want to know more about 
this remarkable method and where 
the materials can be obtained, 
write to the Editor or use one of 
the prepaid postcards elsewhere 
in this issue. Just write RESIN on 


the card and mail it to us — 








Fig. 2. Glass cloth and polyester resin gives quick, strong, and permanent repair 








Economic Aspects of Feedwater 
Conditioning by Evaporation 


LTHOUGH the reliability and 
efficiency of evaporators for the 
production of boiler feed makeup are 
universally acknowledged, too little 
attention has been drawn to another 
important characteristic — the favor- 
able economic aspects of ev aporator 
operation. 

Few detailed studies of the costs 
involved have ever been reported. 
M ost studies have dealt only with the 
relative costs of different evaporator 
arrangements. But with the recent 
emergence of deionization processes 
there has been considerable discus- 
sion on the large question of deioniza- 
tion efficiency, and, quite naturally, 
also considerable interest in the rela- 
tive costs of evaporation vs. deioniza- 
tion, 

Since generalizations regarding 
comparative costs are of little value, 
an actual cost comparison will not be 
attempted in this article. It will be 
limited to a presentation of quantita 
tive cost data for evaporators and to 
a discussion of those questions which 
the user must answer before making 
economic comparisons in individual 
CuSeC8s, 

Because evaporators may be asso 
ciated with the turbine cycle in a 
number of different ways, it is neces 
ary to determine which is most eco 
nomical in a given case before a rea 
sonable comparison with other meth- 


ods of water conditioning can be 


made, Consider a 60,000-kw turbine 


operating with throttle conditions of 
1450 psig and 1000 F as ijlustrated 
in Fig. 2. There are 5 extraction 
points with the deaerator operating 
at the pressure of the third extraction 
point, and there is no evaporator in 
the cycle 


By A. M. IMPAGLIAZZO* 


Fig. 1. Two southwestern evaporator installations, capable of 7575 |b per hr at 
65 psia (0.1 gr per gal) and 5500 Ib per hr at 24 psia (1 ppm), respectively 


If a single effect evaporator is to 
be installed between the second ex- 
traction point and the deaerator 
without a reduction in power output, 
the heat balance must be modified as 
shown in Fig. 3. In this arrangement 
the evaporator vapor is condensed in 
the main deaerator. Another arrange- 
ment which should be investigated is 
one where the evaporator vapor is 
condensed in a separate feedwater 
heater installed in series between the 
deaerator and the second extraction 
heater. The drips from the first and 
second extraction heaters are cas- 
caded through this evaporator con- 
denser to the deaerator. This results 
in a heat balance as shown in Fig. 4. 
Multiple effect evaporators (not illus- 
trated) may also be used. 


Total annual costs for producing 
makeup by any method will include a 
charge for capital recovery and inter- 
est, a charge for chemicals and or 
fuel, and a charge for care and main- 
tenance. The total additional invest- 
ment should include in addition to 
the installed cost of the evaporator or 
other conditioning unit and its auxil- 
iary equipment, the added cost of 
housing, of special handling and stor- 
age facilities, of modifications it ne- 
cessitates in other equipment. 

Capital Recovery and Interest: As- 
suming that distillate containing not 
more than 1 ppm dissolved solids is 
to be produced from raw feed at 50 F, 


* Operating Superintendent. the Gris- 
com-Russell Company 


Table of annual costs for evaporating raw water in a typical 60,000-kw plant 


Type 
Evaporating 
Unit 


Evaporator 
Accessories 


and 


Single effect without $2240 $1755 
separate condenser 


Figure 3 ($0.443)* ($0.35) 


Single effect with 0 2540 
separate condenser 


Figure 4 (0) (0.51) 


3160 
(0.63) 


1230 
(0.246) 


Two effect without 
separate condenser 


* Figures in parentheses represent cost per 1,000 gals of distillate. 
The 60,000 kw plant per Figure 2, with no allowance for producing the required make up, is 
the base from which the above added annual costs have been calculated 


Capital Recovery 


and Interest 


Housing 
Increased 
Care and 
Maintenance 


$306 $4663 $1000 $5964 


($0.061) ($0.133) ($0.20) ($1.19) 


1100 4050 


410 0 


(0.082) ees (0.22) (0.81) 


370 
(0.074) 


6335 
(1.37) 


15090 
(0.30) 


575 
(0.115) 








the installed costs of single effect 
evaporators arranged as in Fig. 3 may 
be estimated from Eq. No. 1 when 
the evaporator capacity is between 
1000 and 20,000 Ib per hr. 


P W (or) + 13000 


Eq. No. 1 
Installed cost, evapo- 
rator, deaerating type 
preheater, fittings and 
accessories —— dollars 
Boiler Feed Makeup 
required Ib per hr 
Difference in the satu- 
rated steam tempera- 
tures corresponding to 
the pressures of the 
steam supply to the 
evaporator, and of the 
vapor from the evapo- 
rator. 

For a two effect evaporator plant, 
approximate costs may be obtained 
from Eq. No. 1 by using the over-all 
difference in saturated steam tem- 
peratures corresponding to the pres- 
sures of the steam supply to the first 
effect, and of the vapor from the 
second effect and then multiplying 
the result by a factor of 1.8. 

A similar approximation can be 
made for an evaporator plant with its 
own separate condenser, as in Fig. 4, 
by applying a factor of 1.45 to the 
results obtained from Eq. No. 1, 
using the same temperature differ- 
ence as if the condenser had not been 
employed. This factor takes into ac- 
count the cost of the extra evaporator 
condenser, an added charge for a 
somewhat larger evaporator, and a 
credit for the reduction in the size of 
the extraction feedwater heater at 
this point. 

Space requirements for single effect 
evaporators and accessories without a 
separate condenser may be approxi- 
mated by the formula: 


where P 


Eq. No. 2) 


, w in 
Ss > + 700 


where S Space required — cu ft 
W = Boiler feed makeup re- 
quired lb per hr 

For two effect evaporators, a multi- 
plier of 1.8 should prove adequate, 
and for single effect evaporators with 
separate condensers a factor of 1.3 is 
ample for a well planned installation. 
Eq. No. 5, like Eq. No. 4, is most use- 
ful for evaporators having capacities 
between 4000 and 20,000 Ib per hr. 

Costs of such space will be esti- 
mated at $1.00 per cu ft. This is a 
generous allowance for a small incre- 
ment of space, and the user may well 
wish to reduce this figure. 

Reference to Figs. 2 and 3 indicates 
that there is a slight increase in steam 
flow in Fig. 3. This increase in re- 
quired steam generating capacity will 
be charged to the evaporator system 
at the rate of $6.50 per Ib per hr. 
This, too, is quite generous for a 
small increment of capacity since it 
is the same figure frequently used for 
estimating complete boiler house}jin- 
stallations. The user should employ 
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Fig. 2. Heat balance for a 60,000-kw, 1450-psig, 1000 F (turbine throttle) power 
plant used as basis of comparison for the economic evaluations (see table of costs) 
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Fig. 3. Same power plant shown in Fig. 1 but with addition of single effect evapo- 
rator without separate condenser. Cost annually, $5964, or $1.19 per 1000 gal 
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Fig. 4. Same as Fig. 1, but with addition of single effect evaporator with a sepa- 
rate condenser. Tota! annual costs for purification, $4050, or $0.81 per 1000 gal 
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... Evaporation Costs 





continued from page 71 


a figure based on his own experience. 

Annual costs are calculated on the 
basis of (1) a 15-year life for the 
evaporator and its accessories; (2) a 
20-year life for the extra housing and 
steam generator capacity; and (3) a 
return of 8 per cent on the invest- 
ment. 

Fuel Costs: It will be noted that 
the steam flow at the throttle in Fig. 
} is 1000 Ib per hr greater than that 
in Fig. 2. Assuming a boiler efficiency 
of 87 per cent and a fuel cost of $0.20 
per 1,000,000 Btu, this results in an 
annual increased fuel cost of $2345.00 
at full load. It will be noted that the 
arrangement in Fig. 4 results in no 
increase in throttle flow, and there 
fore in fuel consumpt ion, over that in 
Fig. 2. Fuel costs, of course, will vary 
widely and adjusted ac 
cordingly 

Care and Maintenance Costs: Cost 
of care and maintenance is far more 
difficult to estimate than any of the 
other costs since it is entirely depend- 
ent upon local conditions. It must be 
based on the user’s own past experi- 
ence or upon that of others operating 
under similar conditions. In the ab- 
sence of other, more accurate data, 
the following estimates of annual 
costs should prove conservative: 

Single effect Fig. 8 $1000.00 

Single effect with sep. 

cond, (Fig. 1 
Two effect without sep. 
cond $1500 oo 

Total Costs: Total annual costs for 
4 evaporator arrangements for this 
particular power plant are summa- 
rized in the table. These costs are 
based on producing boiler feed make- 
up with total dissolved solids guar 
anteed not to exceed 1 ppm from raw 
fresh water, and are relatively un 
affected by normal fluctuations in 
raw water analysis, including silica. 

General Comment: Evaporator 
plants may be designed to meet only 
normal requirements at their normal 
operating conditions. Reserve capac- 
ity may be obtained with only a 
slight increase in investment by (1) 
providing an alternate source of 
higher pressure steam in the case of 
single effect units, or (2 , 


must be 


$1100.00 


piping 2 
effect plants so that they can be oper- 
ated as 2 single effect units in parallel. 
In either case, fuel economy will be 
reduced in rare emergencies 
when abnormally large quantities of 
makeup may be necessary, but the 
initial investment is kept to a mini- 
mum, 

While evaporation costs are practi- 
cally unaffected by the raw water 
analysis, chemical costs in deminer- 
alization processes are directly pro 
portional to the dissolved solids which 
Turbidity is rela- 
tively unimportant in evaporators, 
but must be completely eliminated 
before demineralization is possible. 

As usual when comparing two to- 


those 


must be removed 


processes such as 
demineralization 
are rather 
because the 
reasonably 


tally dissimilar 

evaporation and 
true comparative 
difficult to determine 

conditions under which 
close equivalence is achieved are not 
well established. Some factors can be 
evaluated rather simply while others 
will depend entirely on individual 
judgment. For example, an evapora- 
tor can produce the same high quality 
vapor regardless of major changes in 
raw water analysis; it requires no 
supplies or skills other than those re- 
quired to operate the basic power 
plant itself. Such factors can be eval- 
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uated only by the individual user in 
the light of his own experience. 
Other factors, such as capital re- 
covery, which depend on life expect- 
ancy are relatively easy to evaluate 
for an evaporator whose service life 
can be predicted from reliable his- 
torical data but may present prob- 
lems in the case of the newer processes 
where similar data are not available. 
Where life expectancies, spare re- 
quirements and such are different, 
the tendency to compare only initial 
cost with initial cost, and evaporator 
fuel costs with demineralizer chemi 
cal costs can lead to serious error. 


Unique Packaged Boiler Burns 


{ RIENTAL Refining Co. of Den- 

ver, Colorado, has made an un- 
usual application of a railroad car 
heating boiler. They are using it to 
heat reduced crude oil as it is drawn 
off the bottom of the crude fraction- 
ating tower. 

There is little difference between 
the standard Vapor-Clarkson car- 
heating boiler and the oil heater, 
except for the fact that oil is pumped 
through the coils in place of water. 
Fuel for the new oil heater is uncon- 
densible gas from one of the refinery’s 
cracking units. This gas has 1500 Btu 
per cu It. 

Oil enters the heater at about 630 F 
and is heated to 780 F. At this time, 
15 gpm are being heated at the rate 


Gas and Heats Oil 


of 760,000 Btu per hr. Increasing the 
size of its pumps will boost flow, and 
heat transfer will rise to about 1,000,- 
000 Btu per hr its desired capacity. 

Unorthodox though it is, the unit 
is paying its way even before the new 
pumps are installed. Capacity of the 
crude distillation facilities were in- 
creased 16 per cent, increasing output 
from 60 bbl to 70 bbl per hour. 

Another unit is in the works now, 
rated at 3,000,000 Btu per hr, and is 
expected to find considerable appli- 
cation in the oil industry. 

If you wish more information on 
this ingenious application, write to 
the editors or jot ‘Oil Heater” on 
the prepaid postal card elsewhere in 
this issue. 


Adapted from a railroad car heating unit, this steam generator is now heating 
crude oil from 630 F to 780 F (150 psig) in its steel coils. Unit is a package 





Paint Solvents and Thinners Are Dangerous 


Photo copyright by R.S. Johnson 


Solvents in a rust-proofing compound 
started this $250,000,000 industricl fire 


| ANDLING PAINT THINNERS 

and solvents requires eternal 
vigilance, from the time of delivery 
to the receiving department until 
its host paint has dried. There is 
always danger of fire, explosion and 
poisonous fumes. Certain properties 
must be known: 

1. Flash point, which is the tem- 
perature at which vapors arising from 
the surface of the liquid will ignite. 
With solvents of low flash points, the 
presence of a flame, a lighted ciga- 
rette, or a spark, may mean a fire. 

2. Explosive limit: the range of 
percentage of the vapors of solvents, 
mixed with air, which will explode 
violently when ignited with a match, 
spark or lamp. Below the minimum 
percentage limit, the mixture is too 
diluted with air to be combustible; 
above the upper percentage limit, the 
mixture is too rich, with insufficient 
air to burn. The lower the percentage 
required, the sooner will explosive 
conditions be reached in a closed 
room or chamber. High percentage 
limit (lower) solvents are safest. In 
Table 1, the upper explosive limit 
is omitted because before this per- 
centage is reached, other hazards are 
generally present, so that safety from 
explosion because of insufficient air 
does not make the atmosphere safe 
at all. The lower percentage limit is 
the really important one, the one 
that should be as high as practicable. 
These percentages are tabulated. 

3. Boiling point: the temperature 
at which its own vapors leave the 
surface of the liquid freely and rap- 
idly. It is really the “‘fire’”’ point of 
the liquid where the entire liquid 
takes fire, as contrasted to the 
“flash”’ point, where some dissolved 
gases may be lost by the liquid, not 
Low-boiling point 


its own Vapors. 
when flam- 


liquids are dangerous 
mable and toxic. 

4. Toxic or poisoning effect: the 
parts of vapor per million parts of 
atmosphere in the room or chamber, 
i.e., ppm, that will kill or injure a 


Welding sparks falling into a drip-pan of rust-proofing compound 
caused this fire; but it could have happened just as easily to 
paint solvents and thinners. Have you taken proper precautions? 


By L. G. JONES 


person or animal. The fewer the parts 
per million that make a lethal con- 
centration, the more deadly the sol- 
vent or thinner. Carbon tetrachloride 
and carbon monoxide are known 
killers. They require but 50 ppm to 
be toxic, fatal to human beings, upon 
sufficient exposure. Some chemical 
gases, such as phosgene, Lewisite, 
and so on, are fatal in lower concen- 
trations than 50 ppm. 

It should be borne in mind that 
low explosive percentages or ppm 
toxicity, combined with low flash 
point or boiling point (high volatility), 
form the most dangerous combina- 
tions. Table (1) gives specific values 
for these properties for the more 
common solvents and thinners used 
in the paint industry. 

Some generalizations for quick 
memorizing might be made with 
regard to safety among solvents and 


thinners in common industrial use. 

1. Group I, linseed oil paint sol- 
vents and thinners are less toxic, 
less flammable, and fairly explosive. 

2. Group II lacquer paint solvents 
are fairly toxic, more flammable and 
less explosive. 

3. Group IIL synthetic paint sol- 
vents are most toxic, fairly flammable 
and very explosive. 

The proper attitude toward all 
solvents and thinners is to consider 
them ALL toxic, flammable and ex- 
plosive. Have plenty of ventilation 
around the job; avoid smoking, sparks 
from tools, electrical equipment, etc., 
or flames in their vicinity. Keep them 
50 ft away. Practically all their 
vapors are heavier than air, so be 
doubly cautious in manholes, pits, 
boilers, tanks, or low places. Venti- 
late pockets well. Use compressed air 
masks where ventilation is limited. 


Table |. Properties of common solvents and thinners used in paint industry 


Flash Point, 


Solvent deg F 


Thinner 


Closed cup 


Toxicity 
in Air 
ppm 


Lower Explosive 
Limit 
Y, volume in air 


Boiling 
Point 
deg. F 


For oxidizing oil paints, Group | 


Turpentine 95 
Stoddard Solvent 100-110 
Mineral spirits 100-110 
Naphtha (safety) 100-110 
Naphtha V.M. & P. 20-45 
Hexane-n 7 


Gasoline 50 


100 
500 
1000 
1000 
1000 
500-1000 
500-1000 


300 
300-400 
300-400 
300-400 
212-320 

156 
100-400 


For Lacquers, Group Il 


Methy! alcohol 54 
Ethy! aicohol 55 
Propy! alcohol 59 
lsopropy! alcohol 53 
Buty! alcohol 84 
Amy! alcohol 109 
Ethyl acetate 24 
Buty! alcohol 72 
Amy! alcohoi 76 
Cellosolve 104 
Cellosolve ucetate 124 


200 
1000 
200-300 
200-400 
25-50 
100-200 
400 
200-500 
200-400 
25-500 
25-100 


147 
165 
207 
181 
243 
243 
171 
260 
300 
275 
313 
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For synthetic enamels, Group Ill 


Acetone 0 
Cyclohexanone 147 
Methyl ethyl ketone 30 
Methyl n-butyl ketone 90 
Methyl iso-butyl ketone 73 
Benzol (benzene) 12 
Toluol (totuene) 100-110 
Xylol (xylene) 63 
Naphtha, coal tar 100-110 


134 2. 500 
313 
176 
262 
244 


! 250-300 
l 
| 
176 1. 
! 
! 
| 


100 
100 
100 
200 
200 
1 200 


300-400 
291 
300-400 


(1) Data extracted from Amercoal Corrosion Control Reporter, April 1953, and from Handbook of 
Dangerous Materials, N. |. Sax, Rheinhold Publishing Co. 





Help Save the World's First 
Nuclear Reactors 


The world’s first nuclear reactor and the first heavy-water moder- 
ated reactor are in danger of being destroyed unless means can 
be found to preserve them for posterity. These historic piles, involv- 
ing the most significant experiment man ever made, should not be 
destroyed; they should be made a national monument for all to see 


f Re ELVE YEARS AGO this 
month an event occurred on the 
south side of the city of Chicago that 
was destined to have as far-reaching 
an effect on our civilization and the 
course of man’s future on earth as 
anything that had ever happened be- 
fore. On December 2, 1942, man first 
initiated a _ self-sustaining nuclear 


chain reaction, and controlled it. 
Beneath the west stands of Stagg 
Field at the University of Chicago, 
late in the afternoon of that now his- 
toric day, a small group of scientists 


’ 


witnessed the advent of a new era in 
science. History was made in what 
had been a squash-rackets court. 

Precisely at 3:25 P.M., Chicago 
time, scientist George Weil withdrew 
the cadmium-plated control rod, and 
by his action man unleashed and 
controlled the atom. 

As those who witnessed the experi- 
ment became aware of what had hap- 
pened, smiles spread over their faces 
and a quiet ripple of applause could 
be heard. It was a tribute to Enrico 
Fermi, Nobel Prize winner, to whom, 





Fig. 1. View of the east (left side) and north faces of the world's first nuclear re- 
actor at Argonne National Laboratory. This reactor was originally constructed at 
the University of{Chicago and operated for the first time on December 2, 1942 


more than any other person, the 
success of the experiment was due. 

Fermi was born in Rome in 1901. 
He had worked with uranium for 
years. In 1934 he bombarded uranium 
with neutrons and produced what 
appeared to be elements 93 and 94, 
but the results of the experiment 
were not clear it seemed as if na- 
ture had gone wild because a number 
of other elements were present, none 
of which, however, could be fitted 
into the periodic table near uranium. 
It was not until 5 years later that 
anyone, Fermi included, realized that 
he had actually caused the fission of 
uranium, and the unexplained ele- 
ments belonged back in the middle 
of the periodic table. 

Fermi was awarded the Nobel 
Prize for his work on transuranic 
elements in 1938, and that year he 
and his family went to Sweden to 
receive the prize. The Italian Fascist 
press severely criticized him for not 
wearing a Fascist uniform and failing 
to give the Fascist salute when he 
received the award. The Fermis never 
returned to Italy. From Sweden, hav- 
ing taken most of his personal posses- 
sions with him, Fermi proceeded to 
London, and then to America where 
he has remained ever since. 

Thus, the modern Italian explorer 
of the unknown was in Chicago that 
cold December day in 1942. An out- 
sider looking into the squash court 
would have seen a strange sight. In 
the center of the 30 by 60 ft room, 
shrouded on all but one side by a 
gray balloon cloth envelope, was a 
pile of black bricks and wooden 
timbers, square at the bottom and a 
flattened sphere on top. The top 
looked like a beehive. During the 
construction of this crude-appearing 
but complex pile (this name stuck, 
though, now, these devices are called 
reactors) the standing joke among 
the scientists working on it was: “If 
people could see what we’re doing 
with a million and a half dollars, 
they’d think we are crazy. If they 
knew why we are doing it, they’d be 
sure we are.” 

The story of that first atomic pile 
and the events of that afternoon are 
now well known. It has been told 
many times. This experiment was a 
key part in the world development of 
atomic energy. Its success was the 
inspiration for the atomic bomb 
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project, and today it remains the 
basis for the world-wide interest in 
atomic power. Without doubt, it was 
the most significant experiment man 
ever made. 

On December 2, 1942, the pile was 
operated to a maximum energy level 
of only about ' watt. On December 
12 the intensity was run up to 200 
watts, but it was not felt safe to go 
higher because of the danger to 
personnel in and outside the build- 
ing. The pile was not shielded. 

So, early in 1943 it was dismantled 
and reconstructed at a site southwest 
of Chicago in what was known as the 
Argonne Woods, a property of the 
Cook County Forest Preserve Dis- 
trict. Here the pile was rebuilt, using 
the same materials and lattice struc- 
ture as at the West Stands site but at 
the new site it was effectively shielded 
by massive concrete walls and pro- 
vided with automatic controls and 
more elaborate instrumentation. At 
the same time a number of labora- 
tory buildings were constructed for 
an enlarged scientific staff. Thus, the 
now famous Argonne Laboratory 
came into being. 

Considering that this pile was 
merely a reconstruction of the first 
chain-reacting unit ever built, it is 
amazing that it continued in opera- 
tion for many years. It had no cooling 
system and normally it was run at a 
power level of only a few kilowatts, 
but occasionally it was operated at 
high power levels for very brief 
periods. One of the most valuable 
uses to which the Argonne pile was 
put in the early years was in the 
measurement of neutron-absorption 
cross sections of a great variety of 
elements which might be used _ in 
piles as structural members or which 
might be present in pile materials as 
impurities. 

Because there was always the re- 
mote chance that the graphite-mod- 
erated type of nuclear reactor could 
not produce the fissionable plutonium 
required for the program of the Man- 
hattan District project, much thought 
was given in 1943 to the construction 
of a heavy-water moderated reactor. 
During the summer of that year ex- 
periments were made proving the 
feasibility of a heavy-water reactor, 
and as a consequence construction of 
such a reactor was started at the 
Argonne site in September 1943. On 
May 15, 1944, this heavy-water re- 
actor went into operation at very low 
power. Thus, it became the world’s 
first heavy-water nuclear pile. 

Argonne National Laboratory has 
grown to huge proportions since those 
days of 1943, and the Argonne Woods 
site leased from the Cook County 
Forest Preserve District has been 
abandoned for about a year. Today, 
the old structures housing these two 
historic piles present a disconsolate, 
somber picture. It bears little re- 
semblance to the magnificent, new 
multi-million dollar Argonne Na- 
tional Laboratory a few miles away. 
Except for a few caretakers and a 
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Fig. 2. General View of the first heavy-water moderated pile at Argonne Na- 
tional Laboratory. Construction of this reactor was started in September 1943 
at the Argonne site and went into operation at low power on May 15, 1944 


security guard, this once-thriving 
beehive of activity is abandoned. 
The well-kept lawns which once 
surrounded the buildings are now 
overgrown with tall grass and rank 
weeds. The row of hurriedly con- 
structed offices and laboratories are 
dark and empty. 

Inside the two larger buildings the 
two piles still stand, inactive and 
forlorn. The valuable heavy water 
has long been removed from the 
heavy water pile, and the uranium 
fuel elements will soon be removed 
from both units. 


The picture presented here of 
this historic laboratory is depressing 
enough but it is overshadowed by 
even a more distressing aspect con- 
cerning its future. As already pointed 
out, the site in the Argonne Woods 
was leased from the Cook County 
Forest Preserve District. The pres- 
ent lease is due to expire in 1956 and 
the terms of the lease require that 
at the time of expiration, the site be 
returned in the same condition it 
was in when the original contract 
was drawn up. 


This, of course, means that unless 
some other action is taken, all the 
buildings including the two atomic 
piles will have to be torn down and 
removed. 

This, in our opinion, should never 
transpire. These two piles, particu- 
lariy, the graphite moderated pile, 
should be preserved for all posterity. 
They should stand as monuments to 
commemorate the greatest scientific 
achievement man has ever made 
the harnessing of the almost infinite 
power of the atom. 

Quite naturally, we were not the 
only ones to become concerned about 
this matter. We found that those 
closest to the project, the scientists 
and technical personnel at Argonne 


National Laboratory, had also given 
the matter considerable thought and 
that preliminary discussion had taken 
place concerning methods whereby 
these historic devices could be pre- 
served and set up as monuments for 
all the world to see. 

Preliminary discussion with the of- 
ficials of the Cook County Forest 
Preserve District indicates that they 
certainly are not averse to having 
the site made a monument. At the 
same time, it is quite obvious that 
this public body does not have funds 
or authority to finance such a project 
which would require, first, a large 
sum for restoring the buildings and 
improving the grounds, and second, 
an annual outlay of at least $25,000 
for upkeep, maintenance, and super- 
vision, 

The Argonne Woods is a beautiful 
spot. It offers an ideal site for a mu- 
seum of this kind, and there is little 
doubt that if steps can be taken to 
establish it, it would attract visitors 
from all over the world. Because this 
was the first nuclear chain reactor 
ever to operate, its fame will grow 
through the centuries and to destroy 
it now would be sheer idiocy. It must 
be preserved, if not by publie funds, 
then by private capital, one way or 
another. 


We make this plea here primarily 
to direct attention to the need for 
action, and we invite your discussion 
comments, and suggestions. We in 
Chicago, naturally, have local pride 
in the fact that the first nuclear chain 
reaction took place here, but the sig- 
nificance of these piles goes far be- 
yond the confines of this city or state, 
or even these United States. These 
piles are of world-wide importance. 
Even our Soviet contemporaries have 
not claimed the attainment of the first 
nuclear chain reaction, at least not 
so far as we know. 





Fig. 1. The condensate pump installation shown in the photograph above serves a 
large surface condenser in a modern, well-equipped midwestern power plant 


Condenser Hotwell 
Level Control 


The control of condensate hotwell liquid levels with constant speed 
centrifugal pumps poses a number of problems for the designers. The 
author discusses the reasons for these problems and methods used to 
overcome them. Here is useful, practical background information 


By H. W. FEIST’ 


( NE OF THE MANY problems 

confronting the designers of a 
present-day steam power plant is the 
selection of a liquid level control for 
the condenser hotwell which will pro- 
vide a long and efficient life for the 
condensate removal pump. As the 
entering a surface type con 
denser is condensed, it is collected at 
the bottom of the condenser in the 
hotwell. In order to insure continuous 
operation of the power plant, the 
liquid condensate must be removed 
from the hotwell as fast as it ac- 
cumulates. 

This is 


steam 


normally accomplished 


through the use of a constant speed 
centrifugal condensate pump. Since 
variations in the turbine loading 
cause an approximate proportional 
change in the steam and condensate 
flow, a pump used for this service 
must be capable of pumping over 
wide variations in capacity and head. 
To enable the pump to carry on this 
work continually and reliably, it is 
desirable that some form of pump 
and condenser hotwell liquid level 
control be used. 

Control of this sort can be applied 
in one of four basic ways: (1) Sub- 
mergence Control, (2) Recirculation 
Control, (3) Control by Throttling 
the Pump Discharge, and (4) a com- 


bination of both the Throttling and 
Recirculation types of control. 

A condensate pump is limited in 
its capacity by the submergence 
available. Submergence, often called 
sealing head, is the static difference 
in elevation between the condenser 
hotwell water level and the pump 
centerline. At its rated capacity and 
head, a condensate pump Is designed 
to operate at a given submergence. 
This value must be kept to a mini- 
mum since the condenser hotwell is 
usually just off the basement floor 
due to the high costs involved in the 
excavation of a power plant. Conse- 
quently, the submergence available is 
usually very low, about 2 to 3 ft, and 
only in rare instances will it exceed 
5 ft. 


Submergence Control 


The amount of fluid a pump can 
discharge is limited by the amount 
that can enter the pump. In the case 
of a condensate pump the problem is 
to provide enough pressure or head to 
push the water into the pump as fast 
as it is being discharged. When a 
pump is used in this type of service, 
it must remove the condensate from 
a vacuum where the vapor pressure 
of the water, for all practical pur- 
poses, is the same as the pressure in 
the condenser. This means that the 
only force available to push the con- 
densate into the pump is the static 
head or submergence available. As 
the liquid enters the pump, this head 
is reduced by losses due to friction in 
the suction piping and pump casing 
entrance as well as the velocity head 
of the fluid. Therefore, by the time 
the water reaches the pump impeller, 
practically all of the available sub- 
mergence has been lost and the im- 
peller entrance pressure is almost 
equal to the vapor pressure of the 
water. The submergence required by 
the pump is then the head necessary 
to overcome all these losses plus 
sufficient pressure to prevent the 
water from vaporizing at the pump 
impeller. As the condensate flow de- 
creases the suction passage losses also 
decrease and the required submer- 
gence becomes less. 

Figure 2 shows a typical head- 
capacity curve for a centrifugal con- 
densate pump. Also shown is the sys- 
tem head curve which is the total 
head which the pump must develop 
for various flows. It will be noticed 
that the pump head-capacity curve 
shows an increase as the capacity is 
reduced while the system head falls 
off with a decrease in flow. These op- 
posing conditions cause the pump to 
reduce the hotwell water level as flow 
is reduced to where vapor forms in 
the pump and the pump is said to be 
operating on its break-off curve. 

To illustrate this we will again refer 
to Fig. 2. With a 3.6-ft submergence, 
this pump will operate on its normal 
head capacity curve at point X while 
delivering 350 gpm against a 200-ft 
head. The pump will begin to lower 
*Blower and Condenser Section, Allis- 
Chalmers Mfg. Co. 





the liquid level in the hotwell as the 
amount of steam being condensed 
becomes less because of a reduction 
in turbine load. This is due to the 
fact that the pump continues to de- 
liver as much as it can until a point 
is reached where the amount it is dis- 
charging is limited by the amount it 
can take in. It will then be operating 
along the system head curve at less 
submergence such as point Y. Here 
the pump will have reduced the sub- 
mergence to 2.8 ft and while oper- 
ating on its break-off curve will de- 
liver 250 gpm. Similarly, if the tur- 
bine load continues to drop the pump 
will again level off at a capacity such 
as point Z where it would deliver 175 
gpm with 2.4-ft submergence. 

When the pump is operating on its 
break-off, such as points Y and Z, 
the head available is not great enough 
to keep the condensate from vaporiz- 
ing as it enters the pump. The pump 
is then required to handle a mixture 
of vapor and liquid and _ therefore 
when measured in terms of conden- 
sate alone, the pump head and capac- 
ity have been lowered. A change in 
the system head due to varying tur- 
bine load means a change in the sub- 
mergence which the pump will hold 
due to its design. Therefore, the pro- 
portion of vapor to liquid changes, 
and the pump capacity and head are 
balanced automatically with the sys- 
tem requirements. As the mixture of 
water and vapor moves through the 
pump, the vapor bubbles collapse 
suddenly due to increased pressure. 
When a bubble collapses near the 
pump impeller or casing wall, the 
water rushing in to fill the space pre- 
viously occupied by the bubble gives 
the wall a heavy blow and causes a 
crackling noise. This action is known 
as cavitation. 

Cavitation, with its resulting noise 
and shortened pump life, is therefore 
the big objection to submergence con- 
trol. It cannot control the liquid level 
in the hotwell with any degree of con- 
sistency nor can it provide a means of 
supplying a minimum flow of con- 
densate as a coolant through the air 
ejector inter- and after-coolers, oil 
coolers, etc. The latter can be over- 
come by a manually-operated recir- 
culation system operated at light 
loads. Although it has its disadvan- 
tages, submergence control is still the 
simplest means of liquid level control 
and requires less power for a given 
condition than for any of the other 
methods. 


Recirculation Control 

If the liquid level in the condenser 
hotwell is controlled by recirculating 
some of the flow from the condensate 
pump, or by throttling its discharge, 
or by a combination of the two, some 
of the objectionable features of sub- 
mergence control can be eliminated. 
With a recirculating system, a float 
chamber is attached to the condenser 
hotwell. Within this chamber a float 
actuated by the hotwell condensate 
level opens or closes a valve as re- 
quired. This may be accomplished by 
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Fig. 2. Graph shows typical performance curves for a centrifugal condensate pump 


having the float connected directly to 
the valve through some type of link 
age or by having it regulate either air 
or hydraulic pressure which then 
operates the valve and permits it to 
be placed in a remote location. 

With a recirculation control system 
as shown in Fig. 3, a valve, V, is 
actuated in a recirculation line be 
tween the condenser and the pump 
discharge line —- after the air ejector 
and any other coolers which may 
require at least a minimum flow of 
condensate through them at all times). 
As the condensate level drops in the 
hotwell, the valve opens to permit 
part of the condensate to recirculate 
back to the hotwell. The valve stays 
partially open until the condensate 
returns to the normal level as de- 
termined by the controller. 

Figure 2 will help to illustrate how 
a recirculation system controls the 
operation of a condensate pump. If 
the float control is set to hold a 3.6- 
ft submergence on the pump, the 
pump operating point can move out 
to a maximum of 400 gpm limited by 
the submergence being held by the 
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Fig. 3. A schematic diagram showing a 
condensate recirculation control system 


control. Under a 335-gpm load, point 
B, the pump operates at 190-ft head 
and 370 gpm, point A. At this condi- 
tion the pump delivers 335 gpm to 
the system and 370 — 335 = 35 gpm 
is recirculated, line A-B. Similarly if 
the load drops to 280 gpm, point D, 
the system head is lowered to 160 ft 
and the pump discharges 400 gpm at 
160-ft head at point C. 400 — 280 
120 gpm is then recirculated to the 
hotwell as represented by line C-D., 
As the turbine load continues to de- 
crease the amount of recirculation 
increases until at no-load the pump 
is recirculating 400 gpm against 75- 
ft head, providing the recirculation 
valve is large enough to pass this 
amount. The pump operating point 
and amount of recirculation, there 
fore, is dependent on the system head 
corresponding to the load on the 
turbine. 

This method has the chief advan- 
tage of always being able to supply 
the minimum amount of water re- 
quired by the air ejector coolers and 
other auxiliaries. It also reduces ex- 
treme variations of the hotwell con- 
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Fig. 5. Performance curves show pump characteristics with combined type control 


densate level and reduces pump cavi- 
tation problems to some extent. Since 
the pump generally operates beyond 
its design capacity, it will operate on 
break-off much of the time and some 
cavitation is still likely to occur. 

In a power plant designed for the 
most efficient operation, objections to 
this system would be raised because 
the recirculation of water requires 
additional power to be supplied to the 
pump motor. In addition, the heat 
taken up by the condensate as it 
passes through the air ejector, oil 
coolers, etc., is lost to the condenser 
circulating water as the condensate is 
recirculated to the condenser hotwell. 


Throttling Control 

Throttle control is simply a method 
of controlling hotwell liquid level by 
means of a valve in the condensate 
discharge line. A float chamber on the 
hotwell controls the valve opening in 
the same way that it would for a re- 
circulation system. As the level in the 
hotwell lowers due to a reduced tur- 
bine load, the valve begins to close, 
thereby throttling the pump to a flow 
equal to the amount of steam being 
condensed. This returns the level to 
its normal position. The level then 
remains practically constant and the 
pump operates on its normal head 
capacity curve. 

Since the pump is operating on its 
true head capacity curve, any cavita- 
tion of the pump is usually elimi- 
nated. In addition, the power re- 
quired is usually less than that for a 
recirculation system. 

This system works out well in a 
plant that normally carries a base 
load. In such cases in order to supply 
minimum requirements of cooling 
water for auxiliaries, it is necessary to 
recirculate only during start up and 
when an occasional light load is being 
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carried. This is easily accomplished 
with a manually-operated valve in 
the recirculation line. In a _ plant 
where the load varies widely and con- 
tinually, a manually-operated recir- 
culation system is not desirable. 

In order to make the fullest use of 
the advantages of both recirculation 
and throttling control, many of the 
present-day steam power plants use a 
combined system. 


Combined Control 


A combined recirculation and throt- 
tling type of liquid level control is 
basically a throttling control. The 
discharge of the pump is simply throt- 
tled automatically as the turbine load 
decreases from a maximum to a point 
where the air ejector is receiving only 
the minimum required flow for cool- 
ing. A valve in the recirculation line 
then begins to open as turbine load 
continues to drop, the throttling 
valve still closing until there is no 
condensing load, at which time the 
throttle valve is fully closed and the 
entire pump discharge is recirculated. 
At this condition, the pump discharge 
is regulated by the amount of conden- 
sate that can pass the recirculation 
valve when it is wide open. The valve 
is usually selected so that it will pass 
only the amount required for cooling 
the air ejector and other auxiliaries. 

Ove type of such control is shown 
schematically in Fig. 4. With this 
type, the control at the float cage 
attached to the side of the condenser 
is supplied with motivating air at a 
pressure of around 100 psig. At a 
maximum condensing or turbine load, 
the float cage will transmit 3-lb con- 
trol pressure to the throttling and 
recirculating valve diaphragms. As 
reduced condensing load lowers the 
hotwell water level, the control air 
pressure is caused to be increased to 


a maximum of 18 psig at no load. 

The throttling valve is a spring 
opening or normally-open type of 
valve which has its actuating dia- 
phragm set so that the valve starts to 
close at 3-lb pilot pressure and is 
fully closed at 18-lb pressure. In 
other words, this valve is wide open 
for full condenser load and com- 
pletely closed at no condensing load. 

The recirculation valve is of the 
spring closing type, and its actuating 
diaphragm is set to start opening the 
valve at 8 lb and to have it fully open 
at 18 lb. In other words, the recircu- 
lation valve remains closed over the 
normal operating range, beginning to 
open only at lighter loads and at a 
full open position at no condensing 
load, 

Referring to Fig. 5, we find that 
point A, the intersection of the pump 
head curve and the system head 
curve would be the design point of 
the pump; in this case 350 gpm at 
200-ft head. Since the pump is usu- 
ally selected to have more capacity 
than needed, it would probably oper- 
ate at a point such as B under full 
load conditions. As the condensing 
load decreases through the 0 to 8-lb 
range of pressure exerted by the float 
cage, the throttling valve gradually 
closes. At a pump capacity of 250 
gpm, point D, the system head of 145 
ft is increased by 97 ft, the head 
added by throttling so that the pump 
is operating on its normal operating 
curve at point C or 242 ft (145 + 97 
=: 242). 

When the condensing load de- 
creases to a value such as 60 gpm, 
point I, the recirculation valve opens 
so that the minimum flow of 100 gpm 
required by the air ejector is always 
supplied, point F. Of this amount, 
60 gpm is returned to the boiler feed 
system and the remaining 40 gpm is 
recirculated. Recirculation then re- 
duces the system head at a flow of 
100 gpm to point H or 86 ft. This is 
a 10-ft reduction in head from point 
G (96 — 86 = 10). Throttling of the 
flow to the boiler feed system adds 
196 ft of head so that the pump oper- 
ates at point F on its head capacity 
curve at 292 ft (292 — 86 = 196). In 
this way the pump performs on its 
normal head capacity curve through- 
out its entire range of operation. 

Which of the four types of liquid 
level control is best for a particular 
installation will depend on a number 
of factors, among which are the size 
and variation in electrical load car- 
ried by the station, the preference of 
the company personnel, and the 
money allotted for, and the impor- 
tance placed on, such control equip- 
ment. Many of the small installations 
operate with submergence or no con- 
trol, while the larger stations will 
generally operate with at least some 
form of throttling control. As the 
future provides us with larger and 
more efficient power generating sta- 
tions, so will it more than likely bring 
into wider use the combined recircu 
lation and throttling method of con- 
denser hotwell liquid level control. 
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Fig. 1. New 500-kw highway mobile diesel-electric »!ant 


Fig. 2. A 1000-kw mobile plant on a rail car, shown on piers 
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\ OBILE POWER for emergency 
| service or fringe area generation 
was offered to the utility industry 
recently —— and in an attractive econ- 
omy package. Proud parents of these 
precision machines are General Mo- 
tors and its Electro-Motive Division 
of La Grange, Illinois. 

These new mobile (or portable) 
power units consist of diesel-electric 
sets mounted on skids, highway trail- 
ers or railroad cars, complete with 
control apparatus. Three units (500, 
750, or 1000 kw) are designed for 
movement over railroads and may 
be located on any convenient siding 
near the transmission line to be 
served. Two units (350 or 500 kw) 
are designed for movement over high- 
ways. Four models of the portable 
plant, consisting of the same major 
components as the mobile units, are 
available in 350, 500, 750, and 1000-kw 
assemblies mounted on skids for per- 
manent or semi-permanent duty. 

Portable or mobile units such as 
these can be connected singly or in 
parallel to supply almost any amount 
of power required by a disaster area 
or a fringe area which finds itself 
short of power at times of peak load. 
Power trains of 100,000 kw capacity 
could be brought into such an area 
and dispersed over the required num- 
ber of sidings. Highway units, of 
course, have the same flexibility and 
could be moved in fleets to relieve un- 
predictable shortages. Automatic syn- 
chronizers phase-in each unit as it is 
added to the line, and a voltage regu- 
lator controls excitation to match up 
generator voltage with the line. 

After the unit has been syachro- 
nized and brought up to line voltage, 
the voltage regulator automatically 
gives proper excitation to maintain a 
given line voltage (for single units), 
to share reactive kva equally with 
other operating units (when paral- 
leled), or to supply a variable reactive 
kva down to 0.8 power factor as 
required to maintain a given line 
voltage. 

Provisions have been made_ to 
equip the rail and portable models 


with fully-automatic controls, allow- 
ing completely unattended operation. 
A starting impulse, whether given 
remotely or by an attendant, ini- 
tiates the automatic starting sequence 
as follows: crank and start (2 sec- 
onds); accelerate to full speed (3 
seconds); automatic synchronization 
of frequency, phase and voltage, and 
close the breaker (5 to 20 seconds); 
generator is loaded to full load (20 
seconds). The full starting cycle, plus 
loading, takes about 45 seconds. 
Stopping impulses sent either by 
a remote operator, an attendant or by 
special controls, initiates a stopping 
cycle which involves load reduction 
to about no-load conditions within 10 
seconds, then trips the circuit breaker. 
The engine is then idled for about 5 
minutes, and stopped automatically. 


Costs 

These power plants are priced at 
a remarkably low figure — less than 
$100 per kw in the 1000-kw size. The 
500-kw highway mobile unit sells 
for $63,500, or $127 per kw. It is 
expected that this low cost, plus a 
large service organization extending 
throughout the nation, will interest 
many utilities in employing the units 
in fringe areas. 

Outlying areas usually have low 
load requirements which do not 
justify the construction of new trans- 
mission facilities from existing grids. 
Utilities frequently construct un- 
economic lines to tie in these small 
loads, however, because of their po- 
tential load size. Such ‘“‘protection” 
lines need not be constructed if mo- 
bile or portable plants such as these 
can be located on the spot. 

Engineers seriously interested in 
these package power plants can ob- 
tain more information by writing the 
editors of POWER ENGINEERING or 
by contacting the manufacturers di- 
rect. Units will be loaned to utilities 
for try-outs on local problems in the 
near future. A coast-to-coast tour has 
been planned to introduce the new 
units to engineers and utilities execu- 
tives who wish to see them. 









































Graphical Boiler Heat Balance 
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( ‘LASSIC among heat power prob- 

4 lems is the execution of a boiler 
heat balance. The heat balance may 
be conducted for either of two main 
purposes: 1, to determine the effi- 
ciency and the distribution of heat 
losses in an existing steam power 
plant; or, 2, to predict the efficiency 
of a newly-designed installation for 
contract purposes prior to the sale, 
manufacture, and erection of the 
unit. For either purpose, the heat 
balance is useful in recognizing the 
various thermal losses, determining 
the relative magnitude of each, and 


pointing to methods whereby they 
may be minimized. 

Heat balances solve for boiler or 
steam generator efficiency. There are 
many different kinds of efficiencies 
and they are defined in many differ- 
ent ways. Also, there are many differ- 
ent kinds of engineers who perform 
many different tasks. Yet one thing 
remains common to them all. Engi- 
neers are invariably responsible for 
attaining and maintaining high effi- 
ciency, whether it be in the use of 
machines, materials, money, or men; 
whether they design, produce, or 





a, 


The idea behind the boiler 
balance is to assume one pound of 
fuel is fired into the furnace, and then 
the ultimate distribution of the heat 
content of that pound of fuel is de- 
termined, It is possible to estimate 
closely or accurately determine the 
heat units lost to: 1, collected refuse; 


heat 


2, fly ash; 3, incomplete combustion; 


i, sensible and latent heat in water 
vapor due to combustion air, to mois- 
ture in the fuel, and to the release or 
combustion of hydrogen in the fuel; 
5, sensible heat to dry furnace gases; 
6, radiation from the setting; 7, soot 
blowing; and &, boiler blowdown. The 
above losses lead to a prediction of 
the steam generator efficiency in a 
new design, or they closely confirm 
the calculated steam generator effi- 
ciency in an existing plant undergo- 
ing test during actual operation. 
Successful combustion of a given 
fuel in a given furnace at a given rat- 
ing requires an optimum ratio of 
pounds of dry air per pound of fuel. 
The word “dry” is emphasized be- 
cause the actual pounds of dry air 
supplied per pound of fuel may vary 
as much as | to 2 per cent for a given 
oxygen content due to the variable 
presence of water vapor in the air. 
The table of grains of moisture per 
pound of dry air for varying condi- 


Grains of moisture per pound of dry 
air for varying conditions of dry bulb 
temperature and the relative humidity 


Grains of Moisture for Per Cent 
Relative Humidity 
20.0 40.0 60.0 80.0 
3.2 64 9.6 12.8 
7.2 14.4 21.6 28.8 
15.6 31.2 46.8 62.4 
30.4 60.8 92.0 123.6 
57.0 116.0 175.0 238.0 


100.0 
16.0 
36.0 
78.0 
156.0 


tions of dry bulb temperature and 
relative humidity points up this ob- 
servation. Remember, there are 7,000 
grains in a pound. The condition of 
116 grains for 100F air at 40 per cent 
relative humidity amounts to 1.7 per 
cent moisture in the air by weight. 
This table also is used in estimating 
the moisture content of air for the 
particular combustion conditions ap- 
plicable to your problems. Linear in- 
terpolation is suitably accurate. 


Graphical Construction 

Graphical construction (page 81) 
may be used to determine the magni- 
tude of the energy expended upon 
superheating the variable water quan- 
tity in the combustion air. The neces- 
sary data are the carbon content of the 
fuel, the flue gas analysis, the air and 
gas temperatures, and the psychro- 
metric data necessary to determine 
the specific water vapor content of 
the combustion air. 

While the effect of this particular 
loss is small, and may be ignored in 
many casual heat balances, the con- 
struction is interesting in that it also 
may be used for determining the 
pounds of dry air supplied per pound 
of fuel in terms of known fuel and 
flue gas properties. Use of the chart 
to obtain these values can best be 
learned by working through the fol- 
lowing example. 

Our example assumes that 0.74 
pounds of carbon are burned per 
pound of fuel (refer to point A). The 
nitrogen, N., in the dry volumetric 
flue gas analysis is 81 per cent (refer 
to point B), while the sum of (CO, 4 
CO) is 12.0 per cent (refer to point 
C). The construction indicates that 
15.2 pounds of dry air are supplied 
per pound of fuel (refer to point D). 
Assume further that the air and gas 
temperatures are 50F and 500F, while 


Loss Due 


BY PAUL J. GROGAN* 


operate equipment; whether they are 
new or old to the profession. Good 
engineering and good efficiency are 
practically synonymous. 

It is impossible to attain a high 
efficiency through efficiency itself. 
There is no simple or direct way of 
advancing the dial of an “efficiency 
meter.”’ Increased efficiency does not 
necessarily follow from increased in- 
put or increased output. While the 
engineer’s reputation is tied to effi- 
ciency, he must work and think in 
terms of losses. When he is successful 
in reducing losses, efficiency improves. 


to Moisture in Air 


the incoming air contains 40 grains of 
moisture per pound as determined by 
psychrometric data. Point E refers to 
the 40 grains of moisture per pound 
of dry air, and point F refers to the 
450F temperature difference between 
the air and gas. 

Lastly, we observe the loss due to 
moisture in the air as being 18 Btu 
per pound of fuel (at point G). In 
addition, the pounds of water vapor 
supplied in the combustion air per 
pound of fuel may be read in passing 
at point H) as being 0.085 pounds. 
This latter term has value in arriving 
at the over-all moisture content of 
the flue gases as relates to the induced 
draft fan loading or to the dewpoint 
temperature. 

The construction is universal and 
may be applied to any common fuel 
so long as the “carbon burned”’ item 
and the dry volumetric flue gas analy- 
sis are known. The reader may wish 
to verify that if methane, CH,, con- 
taining 75 per cent carbon, is com- 
pletely consumed with the following 
gas analysis —- CO 10 per cent, 
oO 3 per cent, and N 87 per 
cent that the weight of dry air 
supplied per pound of fuel is 19.9 
pounds. Lastly, assume an oil con- 
taining 0.86 pounds of carbon per 
pound of fuel yields a gas analysis as 
follows CoO 13 per cent, O 
3 per cent, N 84 per cent. For 
these conditions, the weight of dry 
air supplied per pound of fuel is 17.0 
pounds. Both of the above examples 
approximate conditions of fuel being 
burned in 15 per cent excess air as 
evidenced by the 3 per cent O, in each 
gas analysis. 


* Chairman, Department of Engineer- 
ing, and Director, Engineering Insti- 
tutes, University Extension Division, 
University of Wisconsin. All republica- 
tion rights reserved by author. 


POWER ENGINEERING 





LOSS DUE TO MOISTURE IN AIR 
IN AIR~ BT 





w 

7 = 

& a 

Z 015 : 

3 

4 

z 

3 F // 

a 

a 

- @) 

| Wy 

w -_——_ 

3 F Wy 

4 

o 

a 

Y 
0.05 





a 




















? 


Fig. 1. More explosion-proof equipment showing method of installing sealing plugs to prevent expiosions traveling along conduit 


Explosion-Proof Equipment 


Equipment alone will not protect you from explosions. Unless cor- 
rectly installed and maintained it will be useless. Here are some 
points to watch if you want your system to be really safe 


By PAUL C. ZIEMKE 


res OF ARTICLE 500 
of the National Electrical Code, 
dealing with explosion-proof equip- 
ment, can lead quickly to danger and 
disaster, yet few sections of the Code 
are less clearly understood. Most peo- 
ple can understand easily enough how 
a spark will ignite an inflammable gas 
in an enclosure, and they also realize 
that if you make the enclosure strong 
enough it will not be shattered by the 
explosion; but few appreciate how the 


explosion is prevented from spreading 
to the surrounding atmosphere, or 
the danger of the ignited gas spread- 
ing from one electrical system to an- 
other. If these things were really un- 
derstood we would not find so many 
installations in which large groups of 
expensive explosion-proof equipment 
have been rendered useless through 
neglect of some simple item. To men- 
tion just a few: explosion-proof 
covers are not completely tightened 


Fig. 2. Explosion-proof starters. Arrows point to seals which would prevent explo- 


sions traveling along 
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the conduit to other parts of the electrical system 


down; or they are completely tight- 
ened, but have one or more bolts 
missing. 

A gasket, or some kind of sealing 
compound, is used to seal the joint 
between cover and box. Conduit is 
installed between one system and an- 
other without sealing between them. 
Any one of these faults is enough to 
render the system hazardous and 
liable to a disastrous explosion at any 
time. 

To quote an actual example. An 
explosion occurred in the control 
room of a refinery because the stud 
bolts holding the milled joint cover in 
place were not properly tightened. 
To prove this is true such a stud bolt 
secured box was enclosed in a stout 
glass chamber filled with a flammable 
gas-air mixture. When the mixture 
contained in the metal equipment 
was ignited, no explosion occurred in 
the glass chamber because the junc- 
tion box was well secured by all the 
stud bolts. When the same test was 
made with a single bolt loose, the 
flame jetted from the loosened lid to 
ignite the gas-air mixture in the glass 
chamber and ruptured the paper 
diaphragm. 

When similar tests were made with 
screw cover junction boxes, no flame 
was transmitted to the gas filled glass 





enclosure to ignite the gas, whether 
the lid was screwed down tightly or 
loosely with only the required five 
threads engaged. The explanation is 
that the pressure ahead of the flame 
and against the cover tightens the 
screw threads, sealing the flame in. 

The real meaning of explosion-proof 
was explained in some detail on p. 69 
of the February 1954 issue of POWER 
ENGINEERING. Now we will discuss 
the danger of an explosion traveling 
along a conduit from one part of the 
electrical system to another. 

When an exploding gas travels 
through an electrical conduit or some 
other confining space, it builds up 
terrific pressures ahead of it, and 
with the increase of distance there is 
a corresponding increase of pressure. 

A flame speed curve can be demon- 
strated in a vertical glass tube, four 
feet in length and two inches in diam- 
eter. The gas-air mixture enters the 
top of the tube through a one-quarte 
inch glass tube. The large tube is 
filled with a gas-air mixture, which is 
just above the lower flammability 
range and is ignited at the open base 
of the tube. The blue flame travels up 
the tube very slowly. 

Various gas-air mixtures are intro- 
duced into the tube and ignited. The 
speed of the flame increases, and the 
noise of each explosion becomes louder 
until the gas-air ratio is approxi- 
mately midway between the lower 
and upper flammable gas-air mix- 
tures. It is observed that the flame 
starts slowly, and its speed increases 
as it travels up the tube. As the flame 
travels up the tube it acts like the 
piston of a pump and compresses the 
gas-air mixture ahead of it. The 
heavy, sharp explosion occurs when 
the flame reaches the top of the tube, 
W here maximum compression 1S pres- 


ent. After the gas in the mixture has 
been increased above that which 
gives the highest flame speed and 
pressure, the color of the flame 
changes to greenish-blue, and TWO 
explosions occur; that is one flame 
follows the other up the tube. There 
is a proportional decrease in the 
flame speed as the quantity of gas in 
the mixture approaches the upper 
flammable limit. When this limit is 
reached, the flame will not travel up 
the tube. Therefore, a gas-air mixture 
on the rich side of the curve can have 
the same flame speed as one on the 
lean side. 

All conditions being equal, a flame 
will propagate upward faster than it 
will horizontally and will travel hori- 
zontally faster than it will downward. 
If an ignition occurs in a vertical 
conduit in a hazardous area, the 
flame will travel faster than it would 
horizontally or downward in a con- 
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Fig. 3. Explosion-proof junction boxes. 
Arrow points to conduit sealing plugs 


duit in the same hazardous area. 

By way of proving that conductor 
filled conduits are not a serious im- 
pediment to the passage of flame, 
five No. 12 insulated wires were 
pulled into the conduit and junction 
boxes, and the equipment was charged 
with a gas-air mixture. When ignited 
from the outlet end, the flame trav- 
eled to the explosion-proof meter box 
on the opposite end and was visible 
through the heavy glass lid. When 
the same equipment was refilled with 
a flammable mixture and ignited at 
the meter box the flame traveled to 
ward the junction box end where the 
rupture disk exploded with violence. 
These demonstrations proved that 
conduit filled to Code limited capac- 
ity with wires will readily transmit 
the flame of confined explosions. 

Milled or ground-joint and serew- 
threaded joint covers are the types 
used on explosion proof. electrical 
equipment. Although both types are 
approved, the ground joint cover 
must be handled more carefully and 
must be kept tight. Defacing these 
ground joint surfaces by prying them 
apart with screw drivers or like tools 
may readily develop a condition 
where live flame is injected into flam 
mable atmosphere. 

The proper sealing of electrical 
conduits against the flow of gas is 
vital to the safety of electrical in- 
stallations in or adjacent to a hazard- 
ous area, yet seals are frequently 
omitted and are commonly neglected 
requirements of the National Electri- 
cal Code. Without properly placed 
seals an otherwise completely satis- 
factory explosion-proof installation, 
erected at great expense, can be re 
duced in protective value to that of 
an ordinary installation having abso- 
lutely no special protective features. 


Celebrations Fete Light's Diamond Jubilee 


OCTOBER 26, the 75th Anniversary 
of Thomas A. Edison’s invention of 
the first practical electric light, saw 
celebrations of the event in almost 
every state in the country. 

A luncheon to celebrate Light’s 
Diamond Jubilee was held at the 
Palmer House in Chicago under the 
sponsorship of the electric industry 
of that area. More than a thousand 
persons attended. Gwilym A. Price, 
president of Westinghouse Electric 
Corp., made the principal address; 
Willis Gale, chairman of Common- 
wealth Edison Co., presided. 

One of the features of this luncheon 
was the recitation by Hazel Jordan 
of an original poem entitled I Am An 
Electric Lamp. 

Other luncheons and dinners were 
held across the country from Massa- 
chusetts to Oregon. A similar geo- 
graphical distribution was also shown 
in the dedication of new power plants 
for today and tomorrow. At least 
12 new plants will be dedicated, from 
the Veasie, Me. plant of Bangor 
Hydro-Electric to the Pittsburg, Calif. 
plant of Pacific Gas & Electric. 


Hazel Jordan, age 11, gets admiring glances for recitation from Gwilym Price 
(left), Westinghouse president, and Willis Gale, Commonwealth Edison chairman 
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By W. E. WENDOVER * 


In recent years fans for outdoor use have been 
steadily improved until they are now thoroughly 
reliable pieces of equipment. Here are main 
points in which they differ from indoor types 


Y= PAST decade has seen a tre- 
mendous growth in the number of 
outdoor and = semi-outdoor power 
plants. In the movement to place 
auxiliary equipment outdoors, it was 
early found that forced and induced 
draft fans could be located outdoors 
without radical or costly changes in 
design as compared to fans for indoor 
service, 

From the experience gained with 
outdoor installations during the early 
postwar period, a fairly set pattern of 
fan application to this service has 
evolved. The major consideration in 
design has been to make the fans 


Fig. 


suitable for all extremes of weather 
and outdoor environment. The equip- 
ment may have to withstand concur- 
rently one or more of the following 
clearly defined factors: 

1. Ambient temperatures as low as 
minus 40 F, 

2. Ambient temperatures as high 
as 110 F. 

3. Hurricanes 
debris. 

1. Dust and sand storms. 

5. Rain, ice, and sleet. 

6. Highly corrosive atmospheres, 
in locations near the ocean. 

In designing an outdoor 


and storm-blown 


power 


2. Typical self-aligning, water-cooled sleeve bearing. For outdoor service 


bearing is sealed with compound at adjusting screw, studs and horizontal split 


Fig. 1. Outdoor forced draft fans, 
at a southern plant, fitted with 
double inlets, rain hoods, radial 
inlet vanes and outlet dampers 


Fans for Outdoor Plants 


plant, theYengineer must consider 
mechanical reliability under the above 
conditions, duct layout for best per- 
formance, reduction of moisture in 
the air for combustion, the possibility 
of creating a nuisance through fan 
noise, and location of the equipment 
from the standpoint of accessibility 
to operating and maintenance per- 
sonnel. 


Mechanical Reliability 

The major new development in 
fans for outdoor service has been the 
air-cooling of journal bearings. By 
omission of water-cooling, the danger 
of freeze-ups of bearings and of water 
lines has been eliminated. In general, 
air-cooling has been fairly successful 
although the factor of safety of these 
bearings is considerably less than it 
would be if water-cooling was used. 

Under normal conditions with steady 
temperatures of gases handled by the 
fan and of the atmosphere, bearing 
temperatures steady out at a uniform 
value. But when a bearing is dis- 
tressed due to excessive gas or am- 
bient temperatures, or some other un- 
usual condition, the extra cooling 
capacity which can be provided by 
water-coolirg will permit operation 
to continue without bearing failure 
until a convenient time for outage to 
correct the trouble. In a few cases, 
air-cooled bearings have failed in 
such a short time as to cause emer- 
gency shut down of the boiler unit, 
where water-cooled bearings under 
the same conditions of distress have 
permitted several hours continued 

* Chief Engineer, Green Fuel Econo- 
mizer Co., Ine. 
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Fig. 3. Rain-shield over bearing of outdoor-type forced draft fan. Bearings on 
this machine have thermocouples for temperature indication in the control room 


operation. In some installations with 
quite heavily loaded bearings, water- 
cooling has been added to bearings 
originally designed for air-cooling, to 
eliminate the large fluctuations in 
bearing temperatures corresponding 
to daily ambient air temperatures. 

Recently, a number of designers 
have successfully specified outdoor 
fan bearings to be water-cooled even 
in latitudes as far north as New York 
State. Provision for draining bearings 
and water lines during outage periods 
is made, and sometimes equipment 
for emergency heating of coolant lines 
is installed. 

Future development of bearing 
cooling might well follow the design 
used in automotive work, where an 
independent closed cooling system is 
used. Use of the permanent type an- 
tifreezes would eliminate freezing 
dangers, and systems having very 
large cooling capacity could be pro- 
vided at low cost. Such a system 
would also be beneficial for installa- 
tions in industrial areas where a 
shortage of service water exists. 


Bearing Shielding 

To prevent entrance of rain water 
into the bearings of outdoor fans, 
most designers feel that it is neces- 
sary to provide a cover er shield over 
the bearings. Such covers do a good 
job of eliminating rain water from the 
bearings, but they also make the 
bearings somewhat less accessible. 
Many installations have been made 
without such shielding, and their suc- 
cess depends mainly on good shaft 
seals plus use of a gasket sealing com- 
pound at all joints and closures of the 
bearings. 

Lubrication of outdoor fan bear- 
ings must reflect the extremes of 
weather which will be encountered. 
In the winter months oil having a low 
pour point should be used. Also this 
oil should be resistant to sludging at 
low temperatures. For summer opera- 
tion, the oil should be resistant to 
high-temperature oxidation, and should 


have a viscosity high enough to pre- 
vent oil-film breakdown under the 
highest ambient air temperatures. 
The usual tendency is to use too light 
an oil, with consequent decrease in 
bearing reliability against “‘ wiping.’ 
In localities where dust or sandstorms 
are common, bearing lubricants should 
be replaced more often, so that fresh 
lubricant of good qualities will be 
available to the bearings. 

Grease lubricated ball or roller 
bearings should use a grease of light 
consistency in the winter months, to 
avoid “‘channeling”’ of the lubricant 
and possible starvation of the ro 
tating parts. 


Fan Control Reliability 

Reliability of the fan control de- 
vices is somewhat lessened in outdoor 
installations due to possibility of at- 
mospheric corrosion, dust, and occa- 
sionally to icing conditions. Inlet 
vane controls are particularly sus- 
ceptible to trouble from these sources 
due to the close clearances necessary 
in their mechanisms, so that author’s 
company prefers the use of inlet 
louvre dampers with inlet boxes. 
These inlet louvre dampers result in 
the same horsepower savings as inlet 
vanes, at reduced loads, but their 
mechanism is much simpler, and 
practically trouble-free. 

Forced draft fan reliability is some- 
what reduced in outdoor jobs due to 
the increased necessity for air recircu- 
lation as a means of air heater pro- 
tection. When regenerative-type air 
heaters are used, and especially on 
coal-fired installations, the recircu- 
lated air often contains a consider- 
able amount of dust. The large amount 
of recirculated air needed during pe- 
riods of low ambient air temperatures 
increases the possibility of dust build- 
up on the forced draft fan rotors. 

In outdoor installations, the plant 
designer usually finds room to pro- 
vide the straight, symmetrical ducts 
at inlet and discharge of the fans, so 
necessary to obtain proper fan per 


Fig. 4. Outdoor induced draft fans in a 
Southern generating station. These fans 
are equipped with rainhoods over in- 
lets to reduce the amount of moisture 
drawn in with air used for combustion 


formance. Most engineers have taken 
full advantage of this, so that few 
outdoor installations have had diffi- 
culty with shortage of fan capacity 
caused by poor duct design. 

In many cases, it is possible to 
utilize quite long evasé sections at 
fan outlets to provide efficient regain 
of static pressure with consequent de- 
crease in the size of fan. 


Rainhoods on Forced Draft Fans 

To partially eliminate rain water 
from the combustion air entering 
forced draft fans, it has become com- 
mon practice to specify rainhoods 
over the fan inlets. Although design 
varies from job to job, one type which 
is quite prevalent is a sloping shed 
roof extending from the side of the 
fan outward a few feet. Although no 
test data with and without such a 
rainhood is available, from observa- 
tion of a number of them it is be- 
lieved that their beneficial effect in 
eliminating rain water is very small. 
To provide really efficient elimination 
of rain water, it would be necessary 
to make them extend far enough from 
the fan inlet to cover all of the area 
where air velocities toward the fan 
inlet are perceptible. The high first 
cost of such rainhoods would prob- 
ably not be justified by the small in- 
crease in thermal efficiency resulting 
from their use. 

\long with the trend toward out- 
door power plants has come, in the 
last few years, continued on page 110 
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Fig. 5. Forced draft (left) and induced 
draft (right) fans in outdoor station 





Modern Insulated Boiler Settings 


By L. D. BRUCE 


| EVELOPMENT OF MODERN, 
high capacity boiler units oper 
ating under mechanical draft has 
placed added emphasis on correct 
functioning of ting enclosure, 
In fact, the design and construction 
of the se tting directly affect success 
ful performance, safety, and location 
of the installation. The total area of 
the boiler setting for some of the 
larger steam generating units built 
today 20,000 sq ft. Every 
part of this area must be constructed 
for minimum heat radiation, for com 
plete tightness against air infiltration, 
or leakage of gas and 
dust. The must be strong 
enough to resist furnace puffs, minor 
gas explosions, and the high internal 
both positive and 
negative, which exist with a large 
boiler unit in Thus it is ap 
parent that great care must be taken 
in setting design and construction. 
Other essential features of the mod- 
ern, correctly designed setting in 
clude: entire independence from pres 
sure parts to permit free movement 
of drums, tubes and headers and to 
prevent expansion these 
parts or in the setting; efficient heat 
insulation for low transmission 
and comfortable outside tempera- 
ture; permanency not less than the 
life expectancy of boiler units; a 
structure free from voids and proof 
against development of voids in ser\ 
ive; relatively light weight; reason- 
able cost; pleasant appearance. The 
matter of appearance of the equip- 
ment is included with necessary engi- 
neering features because of the 
psychological effect on operating 


the se 
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combustion 
setting 


static pressures, 


service 


stresses in 
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designed piece of power plant equip- 
ment is much easier to maintain 
because those who work around it 
take pride in its appearance and try 
to keep it in good condition. This 
feature can easily pay dividends in 
reduced operating costs. 

Another factor of increasing impor- 
tance in the design and construction 
of boiler settings is the growing trend 
toward the pressurized boiler furnace. 


AIR HEATER 
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‘,HEAT LOSS FROM CASING-BTU/SQ FT/HR 


When the entire boiler enclosure, 
from burners to boiler exit, is under 
air pressure instead of draft, it is es- 
sential that the setting be well-insu- 
lated and gas-tight. 

In modern steam generating units 
it is customary to select the maxi- 
mum fan capacity with a liberal mar- 
gin in both volume and static pres- 
sure over and above those actually 
required for efficient operation at the 
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personnel. An attractive and well : J 


Fig. 2. Insulated casing of modern steam generator. The figures for heat loss and 


>, Riley Stoke ; ; 
its “exterior casing temperature are based on 70 F ambient and a 5 mph wind 
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V4" PLASTIC REFRACTORY 
2° MINERAL WOOL BLOCK 


2" MINERAL WOOL FELT 
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3” MINERAL 
WOOL FELT 


WOOL 


BLOCK INSULATION 


Fig. 3. Furnace wall section with 3%-in 
tubes showing arrangement of insulation 


UPPER WATER 
WALL HEADER 


3-1/4" TUBE SPACED 
ON 4-1/4" CENTERS 7 
/ 


Fig. 4. Detail of header seal for steel-clad insulated boiler 
casing. Above the header, 3%-in. tubes are spaced 81/2 in. 


between centers; below, the tubes are spaced at 4% in. 


maximum steam load for which the 
unit is designed. Where the setting is 
of the type with which air leaks must 
be expected, this margin in fan capac 
ity must be greater than with a per- 
manently tight setting. It is difficult 
for the designer to calculate setting 
leakage as it may exist after one or 
two years of service, and many well- 
designed installations of steam gen 
erating units fall short of predicted 
design capacity simply because air 
leakage into the setting is so excessive 
that the induced draft fan, or its 
drive, is overloaded before steam out 
put capacity is reached. 


High Internal Setting Pressures 

A correctly designed setting must 
fulfill the requirement of withstand 
ing high internal pressures which may 
momentarily be applied with furnace 
puffs and minor gas explosions. Strong 
external reinforcings become 
sary especially for pulverized coal, oil, 
and gas fired units in the larger sizes. 

It has not been possible to establish 
a design standard for the strength of 
reinforcements which will enable the 
setting to withstand any possible in- 
ternal pressure created by an explo- 
sion. A. steel-encased setting 
structed to withstand an_ internal 
pressure of 50 Ib per sq ft in the fur- 
nace and 75 lb per sq ft in gas pas- 
between furnace and induced 
draft fan, without deflection of ex- 
ternal steel members greater than 
that commonly permissible for steel 
structures, is generally immune to 
damage from the more common fur 
nace and gas pass explosions. The 
most severe setting explosion experi- 
enced by our company resulted only 
in a pronounced bulge of the steel 


neces- 


cCon- 


sages 


casing and some bowed casing buck 
stays. From the permanent deforma- 
tion of the horizontal steel 
members, it was later calculated that 
the force momentarily exerted on the 


casing 


setting sidewalls by the explosion Was 


haley 
approximately 205 |b per sq It. 


Provision for Thermal Expansion 

Movement of pressure parts of the 
steam generating unit must be con- 
sidered in the design of a steel en- 
cased setting as well as with any 
other type of setting structure. Ex- 
pansion and contraction movements 
in tubes, drums and headers are great 
in the larger capacity units of high 
pressure. Therefore, the setting en- 
closure must be entirely free and in- 
dependent of pressure parts so that 
no stresses are imposed on either the 
setting or pressure parts. Where pres- 
sure parts penetrate the casing, it is 
preferable to provide flexible metal 
seals rather than so-called slip joints. 
Flexible metal seals will remain tight 
while slip joints require constant 
attention. 


Setting Material and Supports 

It is often said that a steel casing 
for a boiler setting hides defects of 
insulation or refractory materials. 
This might be the case if materials 
selected for the setting are unsuitable, 
or if refractory and insulation are 
inadequately supported. It is very 
important to have the setting mate- 
rials securely anchored to, and sup- 
ported from, external steel supports. 

A steel encased setting generally 
consists of fire brick tile on the fur- 
nace side and insulation between the 
fire brick tile and the casing. With 
insulation covering the cold face of 
the refractory, one of the most trou- 
blesome causes of setting failures is 
eliminated. In thick, solid refractory 
walls the inner face of the wall may 
be exposed to temperatures as high as 
29201) F, while the outer face is ex- 
posed to room temperature. The hot 
face of the refractory naturally ex- 
pands more than the cold face; voids 
will be created between the furnace 


3" MINERAL 
WOOL FELT 


2” MINERAL 
WOOL BLOCK 


2" SHIP-LAP TILE 


lining and outer brick shell and chan- 
nels can develop, through which cem- 
bustion gases may pass. The quantity 
of gas passing through these channels 
may become quite large if the passage 
connects a gas pass of low negative 
pressure with one in which high static 
suction exists, also coal dust or vola- 
tile gas may accumulate in these 
voids and create an explosion hazard. 
Where the refractory is covered by 
efficient and permanent mineral wool 
insulation, the temperature difference 
between hot face and cold face of the 
refractory part of the wall is com- 
paratively small and expansion of 
the refractory remains more uniform 
throughout the entire thickness of the 
wall. Although average temperature 
of the refractory may be higher, the 
absence of thermal stresses will cer- 
tainly prolong the life of the re- 
fractory. 

A wall structure similar to that 
indicated by Fig. 3 will accomplish 
the results of air tightness and relia- 
ble service. The refractory part of the 
wall structure should be proportioned 
so that its cold face temperature is 
just below the safe temperature limit 
of the insulation material. The means 
of anchoring the refractory wall, in- 
sulation and steel casing must pro- 
vide that no separation of these parts 
will take place in service, and that no 
crevices will be created between re- 
fractory and insulation and between 
insulation and casing. Most commer- 
cial suspended wall designs fulfill this 
requirement. 


This is the first of two articles on 
the design of modern insulated 
boiler settings by Mr. Bruce, an 
expert in his field. The second 
article on this subject will deal 
with outdoor installations and de- 
tails of insulation application. 
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Shicnes Glned Kncds Gut 800, 000 kw 


F YOU WERE reading your news- 

papers very diligently in early Oc- 
tober, you undoubtedly saw mention 
of the Chicago flood, on October 10. 
Damage was in the millions; perhaps 
the most drastic result of the flood 
was the incapacitation of Common- 
wealth Edison’s Fisk and Crawford 


Thousands| of-workers were ldsd off 
as plants closed for lack of power. We 
in the POWHR ENGINEERING offices 
squinted under reducéd lights 
those of us who were not home pump- 
ing out our basements. But at thé Fisk 
and Crawford Stations, men worked 
around the clock to restore capacity. 
Enough capkcity was restored) by 


Stations. This represented a total of 
800,000 kw capacity, the loss of 
which was felt throughout Chicago. 


Thursday night so restrictions could 
be lifted, balance in next 3 days. 


EARLY in the flood, it was thought that 
sandbags could stem the flood. At left, 
they are palletized for distribution 


MEN STAYING on the job were served 
food brought in from the Service Build- 
ing'scafeteria. Over a million sandwiches 
were made for the flood fighters (right) 


TEMPORARY medica! headquarters 
(above) were set up at Fisk. Special care 
had to be taken because of the extra dan- 
ger of infection to cuts incurred in flood 


SANDBAGS PROVED inadequate for the record water levels. Fisk and Crawford 
were shut down when water poured into the stations. Possibly for the first time 
in history, life jackets were issued to operators of a stationary power plant. Here a 
turbine operator wears his jacket as he checks pumps and compressors at Fisk 


ERING 





FIREBOAT FRED A. BUSSE of the Chicago Fire Department was 
tied up alongside Fisk Station to lend its huge pumps to the 
bailing operation. Reversing the Chicago River, so it would 
flow into Lake Michigan, gave the pumps much-needed relief 


CRAWFORD STATION electrical mechanics were disconnect- 
ing bilge pump motors while water was still up to their knees. 
Life jackets were discarded, but hip boots took their place 


CONDENSATE pump motor for Fisk's 
Unit 17 (left) is hoisted out of the base- 
ment for cleaning and drying. The pumps 
were not damaged; were only cleaned 


HIGH WATER MARK (above) at Crawford Station is pointed 
out by turbine operator. Fish were spotted swimming through 
the turbine room at Crawford. (Left) Fisk Station obtained clean 
boiler water from Ridgeland Station by the milk-truck-load 





HOW TO PICK 


Valves and Fittings for H-T 


Steam generation at temperatures exceeding the elastic range of 
steel is relatively new, but extensive research has come up with 
enough answers to make practicable the manufacture and use of valves 
and fittings to operate at or near red heat. Here are some rules 
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Fig. 1. 2500-lb gate valve for 1000 F 


insulated by 9 layers of sheet aluminum 


By CURTISS D. BASSETT ° 


a high-pressure, 
steam piping 
service in the plastic 
range of steel (over 700 F) requires a 
good deal of judgment and responsi 
bility on the part of the engineer. By 
the piping meant the 
whole picture, including pipe, fittings, 
valves, drains, ete 

If there is one tried and true rule 
for the selection of valves and fittings 
for high-temperature, high-pressure 
steam service in the plastic range of 
steel, it is that they must be of the 
same material as the pipe. From the 
pipe materials available an objective 
choice may be made through use of 
the method of Ref. 1. The next step 
is to select valves and fittings of the 
same material by consulting Ref. 2. 

The specification for suitable fer- 
ritic steel castings, for instance, is 
covered by ASTM-A217 in 
different grades, each grade contain- 
ing low alloy additions to match one 
of the pipe materials available. 

Austenitic steel castings for valve 
bodies are covered by AS'TM-A35I 
in several grades also. Of these, only 
Grades CFS8C and CFIOMC are 
columbium stabilized. Type CFS&8C 
matches rather closely the austenitic 
pipe material Type 347 covered by 
specification ASTM-A213. 

In general. fittings, such as elbows 


‘hie DESIGN OF 
high-temperature 
system for 


system is 


even 


and tees, for service in the plastic 
range of steel are of the welding-end 
butt welding for pipe sizes 2 
1 and welding for 


In. and over 
pipe sizes 1's in. and under. Indi- 
vary from thi 


vidual engineers will 
practice on a given job; but, in gen 
eral, this represents sound practice. 
Ferritic alloy steel welding fittings 
are covered by specification ASTM 
A234 For the 
above example from Ref. 1, the fitting 
specification ASTM-A234, Grade WP 
11 matches the pipe material A335 
P11. Austenitic steel welding fittings 
are covered by the piping specifica 
tion, namely ASTM-A213, or specifi 
cation ASTM-A1822° for forged fit 
tings, each having grades 
Material for screwed fittings subject 
to high temperature would be covered 
by specification ASTM-A182. For 
the above example A-182 Grade F11 
matches pipe material A335-P11. 
Pipe flanges, where used for hig 
temperature service, are also covered 
for material by specification ASTM- 
A1l&82*, a general material specifica- 
tion for alloy steel forgings for pipe 
flanges, forged fittings, and forged 
valve bodies. This specification em 
braces at the present time seven 
grades of ferritic steels and six grades 
of austenitic steels for matching the 


ty pe a 
socket 


in several grades 


several 


pipe material. 

Bolting materials for high tempera- 
ture service are covered by Specifica- 
tion ASTM-A1932, again in several 
grades, both ferritic and austenitic to 
meet the requirements of the service. 
Specification ASTM-A1942, also in 
several grades, carbon and 
alloy steel nuts for bolts for high- 
pressure, high-temperature service. 


covers 


Welding Requirements 

Where welding is involved on a 
piping system designed for service 
above 700 F, absolutely no variation 
from the principle of matching ma- 
terial should be made without con- 
sulting a competent metaliurgist 
Field welds on such systems be 
tween materials not precisely matched 
absolutely taboo. Where 


should be 
a valve body with 


the material of 
welding ends does not precisely match 
the pipe material, it is sound practice 
to weld stub ends of the pipe materia! 
to the valve ends in the shop where 
the welding can be completely con- 
trolled®. The field welds can then be 


between matching pipe materials. 


Welding rod also should 
match the pipe material 

Following selection of the proper 
valve body, fitting, or flange mate 
rial, their correct pressure class should 
be determined. The pressure classes 
referred to are those as defined by 
A.S.A. standard B 16e for flanges and 
flanged fittings and valves. The Code 
Ref. 6 provides Table A-9 for select- 
ing the correct pressure class for a 
given temperature. This table gives 
temperature and = pressure ratings 
for carbon steels and carbon- 
steels for ring joint 
facings and for facings other than 
ring joint, four tables in all. The 
tables are used, as follows: 


material 


only 
molybdenum 


Select Correct Table 
1. For welding-end valves, use the 
table for ring joint facings. 

For chrome-molybdenum 

with flange facings other than ring 

joint, the ratings up to 750 F are 
the same as for carbon steel 

For chrome-molybdenum 

with flange facings other than ring 

joint, the ratings from 750 F to 

900 F are the same as for carbon- 

molybdenum steels 

For chrome-molybdenum steel 

valve bodies with welding ends or 

flanges with ring joints, the rat 
ings up to 800 F are the same as 
for carbon steel *. 

For chrome-molybdenum steel 

valve bodies or flanges for use at 

ratings higher than mentioned 
above see Ref. &. 
Reference 6 in the section on “ Fit- 
tings’”’ describes further specific re- 
quirements for rating valve bodies 
and flanges. 

A very effective technique in erect- 
ing a steam piping system for service 
in the plastic range of steel is to cut 
long runs short and cold-spring them 
from two thirds to the full computed 
expansion instead of the usual half 
computed expansion® This is espe- 
cially effective for industrial plants 
where frequent shut downs occur, 
such as over week ends. With this 
technique, stress in valves and fittings 
and connecting flanges on equip- 
ment, due to thermal expansion, is 
at a minimum at the high tempera 
ture of operating service. During 
shut down when the piping system is 
cold, stresses due to thermal contrac- 


steels 


steels 


* Engineer, Cummins & Barnard, Ine 
Consulting Engineers 





tion are, of course, high; however, at 
these temperatures the piping system 
is better able to withstand high 
stresses. 

The use of flanges in these steam 
piping systems usually is held to a 
minimum. Flanged fittings are out 
of the picture, their place having 
been taken by welding fittings. What 
has already taken place with fittings 
is now rapidly becoming acceptable 
practice with valves, i.e. fora number 
of good reasons welding-end valves 
are replacing flanged valves for high- 
pressure, high-temperature steam 
service. 

Fundamentally and _ theoreticalls 
flanged joints are out of place in high 
temperature piping systems. The use 
of flanges introduces serious problems 
of stress due to temperature differ- 
ences between the rim of a flange and 
the inside of the pipe®. 

An often heard criticism of welding- 
end valves from engineers is that the 
stresses introduced into the valve 
body from welding destroy the align- 
ment between seat and valve and 
thus the effectiveness of the valve. 
Concerning this, Ref. 6 describes 
acceptable welding-end valve body 
design and welding procedure for 
minimizing this danger. Valve manu- 
facturers in general follow the recom- 
mendations of Ref. 6. As a further 
precaution in this matter, it is good 
practice to weld stub ends of the 
pipe material to the valve ends in the 
shop where welding can be completely 
controlled and the valve body ade- 
quately safeguarded Field welds 
will then not affect the valve. 


Valve Seat Materials 


Naturally, in a welding-end valve, 
permanence is required of the seat 
materials. Valves can be furnished 
with a number of seating materials for 
steam service in the plastic range of 
steel, usually as hard overlays fusion 
welded to the seats and disc. Of these 
the most common materials are Stel- 
lite, Hastelloy, and Colmonoy, all 
extremely resistant to steam corro- 
sion up to 1200 F either as overlays 
or as solid seating. More modest seat- 
ing materials, such as ferritic stainless 
steel with 12 to 14 per cent chromium 
and austenitic stainless steels’, are 
acceptable below 800 F. 

Either austenitic or ferritic stain- 
less steels are acceptable as stem 
materials for this service °. 

While selecting the proper material 
for the valves and fittings in a piping 
system operating in the plastic range 
of steel is important, the detail design 
of the system also is important as it 
affects these components. The discus- 
sion above concerning flanged joints 
is illustrative of such problems. Ref- 
erence 6 just about sets the type of 
valves and how many of each must be 
employed between the boiler and the 
turbine. In general, even in industrial 
installations with steam tempera- 
tures above 700 F the trend is to 
attach one boiler to one turbine as is 
common practice in public utility 
generating stations operating in this 


same range. This type of set-up satis- 
fies the Code* with a minimum of 
valves in the main steam piping, only 
the turbine-trip throttle valves being 
required. 

If, however, the boiler outlet leads 
to a header supplied also by other 
boilers, as is true of many industrial 
plants, the valve requirements for the 
steam piping are quite different 
here, a stop check and a gate valve 
with free-blow drain is required be 
tween header and superheater outlet 
An interesting combination of the 
above two extremes can occur in that 
type of industrial plant using quan 
tities of low pressure steam even 
though one boiler may be attached 
to only one turbine. Where the tur 
bine operates under back pressure 
with the exhaust steam and some ex 
traction steam going into the plant 
low pressure headers, which headers 
may still be supplied by the old low 
pressure standby boilers, the new 
main steam piping must be valved 
just as if it went from the boiler to 
a header common to other boilers 
This would be true also in the case 
where a reducing valve connecting 
from the high pressure main steam 
pipe supplied a low pressure header 
common to other boilers, or where an 
auxiliary turbine supplied from the 
main steam pipe discharged into such 
a header 

Such details as low point drains 
from the main steam pipe can be 
design trouble-makers. For this type 
of service many engineers prefer to 
eliminate steam traps altogether and 
to employ only valved drains which 
can be opened before bringing up the 
steam pressure after a week end shut 
down, for instance, to allow the piping 
and the throttle valve to drain. Dur 
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wren! 


ing continuous operation these drains 
remain closed and the superheat in 
the steam prevents condensation in 
the main steam piping. This type of 
visual drain has been in use for a long 
time to drain the body and stem of 
turbine trip throttle valves. 

Other engineers, while retaining the 
open trip throttle valve drains, prefer 
to use steam traps to drain low points 
in the main steam piping system 
Steam traps employed most success 
fully for this type of service are of the 
thermodynamic type 


H-T Piping Limits 
Whatever the method 
one question always arises in 
piping, viz., where the high 
temperature alloy piping stop and 
the carbon steel piping begin? In 
other words if the drain piping con 
tains water at saturated tempera- 
ture, which = in instances Is 
below 700 F, expensive alloy steel 
is not required. One certain way to 
solve this difficulty is to introduce a 
screwed fitting, such as a tee, into the 
sediment leg of the low point drain 
and to make the transition at this 
fitting. The other way is to assume 
that since the pipe always operates 
below 700 F or at least never operates 
continuously above that temperature, 
welded joints between unmatched 
material are not critical. In this case 
the joint may be made at any con 
venient spot. Figure 2 shows a typical 
high-pressure, high-temperature sys- 
tem with an old medium pressure 
boiler as standby. 
Another little 


employed 
drain 
does 


most 


headache, despite 
the discussion above, discouraging 
flanges in general for this service, 
involves the use of flanges for the 
steam flow continued on page 102 
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Fig. 2. Schematic diagram shows typical valving and piping arrangement of new 
high-temperature boiler and turbine with old medium-pressure boiler as standby 





What the Wigglers Can Do 
for the Power Engineer 


A group of control specialists, called wigglers, are 
busy solving complex equipment performance 
problems with an unusual technique that begins 
with oscillating, or wiggling, the input controls. 
Here, in simple language, a top wiggler tells how 








SYSTEM 


OUTPUT, ¢ 








Fig. 1. A block diagram of a physical 
system with m as input and c, output 


By DR. RUFUS OLDENBURGER 


OVER THE WORLD scien 


¥ 
[ tists and engineers are busy oscil 


lating equipment to obtain curves 
that characterize the dynamic per 
formance of the equipment. By the 
“dynamic” performance of equip 
ment is generally meant its behavior 
at each instant when the equipment 
is subject to changing influences. This 
is in contrast to steady state phe 
nomena. The response of an airplane 
when the pilot pushes the throttle, 
and the buffeting of the airplane due 
to gusts are dynam 
situations. In fact, wherever there i 
change, one has “dynamics.” 

Scientific engineering design of a 
piece of equipment involves predict 
ing how the equipment will work 
when built. Until the advent of fre 
quency response this generally meant 
writing the differential equations for 
the equipment. Only well-trained ex 
perts were in a position to do this, 
which meant that much engineering 
design was based on experience and 
cut-and-try experiment. Today this 
situation has changed. By means of 
frequency response curve which 
equivalent to, and derived from, dif 
ferential equations, a person without 
advanced mathematical training can 
often predict, for example, whether 
or not a controller will work when 
installed. For the expert, frequency 
response curves serve @s a check on 
his differential equations. 

The frequency response approach 
as understood today originated with 
a paper in 1932 by Dr. Harry Ny 
quist of the Bell Telephone Labora 
He showed that the stability 


examples of 


are 


tories 


of a feedback circuit could be deter- 
simple way from fre- 
quency response curves. Both the 
Bell Laboratories and the radar 
group at the Massachusetts Insti 
tute of Technology applied Nyquist’s 
servomechanism and 


during World 


mined in a 


approach to 
regulator problems 
War II 

Although a person with little or no 
mathematical training can use fre- 
quency response methods, an under- 
standing of them involves a knowl- 
edge of advanced mathematics equiv- 
alent to the level of Ph.D., or higher. 
It isa remarkable achievement of our 
time that out of an enormous amount 
of the most profound mathematics, 
complex variable theory in particular, 
have come frequency response tech- 
that can be used by almost 
anyone to treat control, communica- 
tion, and other 
cally, to de sign, produce, and service 
equipment, and to diagnose and cor- 
troubles. The average person 
who wishes to “ wiggle’’ must accept 
the results of lrequency response the- 
ory on faith. That is, he must accept 
the word of mathematicians that it 
can be demonstrated mathematically. 


niques 


problems scientifi- 


rect 


Wiggling Explained 

To explain what frequency re 
sponse is about, consider the physical 
system pictured as the box in Fig. 1. 
The input m is a variable whose val- 
ues control the values of the output 
c. Thus, m can be the throttle posi- 
tion of an automobile and ¢ the speed 
of the car. Or, m can be the mass rate 
of air flow into a the 


pressure in the vessel 


vessel and c¢, 


‘Director of Research, Woodward 


Covernor Co., Rockford, Il 









































Fig. 2. Curves show how a sinusoidal 
input may result in differing output 
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Fig. 3. Device for introducing mechani- 
cal oscillation into a control function 
Drawing at top shows schematic dia- 
gram of equipment pictured in photo 





To “ wiggle” a system, the input m 
is oscillated sinusoidally and the out- 
put ¢ recorded. Input and output for 
a particular case are pictured in Fig 
’. Here, the input sine wave has an 
«mplitude A, and the output, an 
amplitude B. Both input and output 
waves in Fig. 2 are “sinusoidal”’ os 
cillations. The output lags the input 
by a phase angle g, where ¢ is taken 
as negative for a lag and positive for a 
lead. The angle 2 


shown in Fig. 2 is 

90 deg, that is, the output lags be- 
hind the input by 90 deg. The ampli 
tude frequency response curve for the 
given system is a plot of the “ magni 
tude ratio’, B A, versus the fre 
quency of the oscillation. Suppose 
that A is the governing-valve posi 
tion of a steam turbine, and that B 
is the turbine rpm measured as devia 
tion from steady state values. Then 
A might be taken in inches, B in 
rpm, and time in seconds. 


Typical Problem 


Figure 4 shows an experimental 
magnitude ratio curve, marked M, 
for a steam turbine on full load. 
Thus, at 0.1 eps the magnitude ratio 
is 6000 rpm per inch. The experi- 
mental phase curve for the turbine is 
marked P. 

To obtain the curves of Fig. 4, a 
mechanical oscillator of the author’s 
company was used (see Fig. 3). The 
output rod of this oscillator can be 
made to jiggle sinusoidally at any 
pre-assigned frequency in the range 
» cycle per minute to 18 cycles per 
second. The amplitude of the out- 
put jiggle can be adjusted to be any 
value in the range from zero to 1 
inch. The oscillator was built for 
loads on the rod not to exceed 100 
pounds. For the runs of Fig. 4, the 
rod was connected rigidly to the 
valve plunger of the governing valve 
of the turbine. This plunger was 
oscillated over a stroke of +0.02 
inches for the frequency range of 0.01 
to 1 eps. The instantaneous turbine 
rpm was recorded on an oscillograph, 
as well as valve travel, so that the 
phase as well as the amplitude of the 
oscillations in rpm could be read off 
directly. The runs were made so that 
the rpm oscillations were at about 
the 5000-rpm level. Thus at 0.5 cps 
the rpm varied sinusoidally between 
5000 + 26 rpm, 1e., between 4974 
and 5026 rpm. Dividing 26 by 0.02 
yields the magnitude ratio 1300 asso- 
ciated with the point P, in Fig. 4 at 
which the frequency is !» eps. Simi 
larly at 0.1 eps the turbine speed 
varied from 5000 — 126 rpm_ to 
)000 + 120, yielding the magnitude 
ratio 6000 associated with the point 
P, in the figure. 

From the figure it is clear that the 
turbine speed lags the valve plunger 
movement; for example, by 85 deg 
at 0.1 eps and 120 deg at 0.5 eps. 

Experimental frequency response 
curves of a governor for the steam 
turbine are plotted in Fig. 5. These 
curves hold for certain governor ad- 


justments. The ballhead drive was 


oscillated about a base speed of 1000 
rpm. There is a 5:1 reduction in the 
governor drive so that when the 
turbine is running at 5000 rpm with 
the governor installed the governor 
flyweights will rotate at 1000 rpm 
To obtain the curves of Fig. 5 a 
differential was used. The spider ot 
the differential was directly connected 
to the output rod of the mechanical 
oscillator. The spider was oscillated 
so that the flyball speed varied si 
nusoidally from 990 to 1010) rpm. 
This was done at various frequencies 
over the range from 0.01 to 5 eps. 

Adding the frequency response 
curves for the governor and turbine, 
we obtain the curves of Figure 6. The 
curves of this figure tell what hap 
pens when the governor output is 
connected to the turbine valve plunger 
but with the governor 
separately driven and its ballhead 
oscillated sinusoidally. The input 
rpm oscillations might be from 1 60 
to 5 cycles per second and from 990 
to 1010 rpm as before. The amplitude 
of the turbine rpm oscillations di 
vided by the amplitude of the ball 
head oscillations yields the magni- 
tude ratio of Fig. 6. The magnitude 
ratio curves of the governor and tur 
bine are added by adding ordinates at 
each frequency. The ordinates are 
measured from the horizontal axes 
for which the magnitude ratio is 1. 
Thus A and B of Figs. 4 and 5 for 
0.0] cycles per second yield A+B 
of Fig. 6. Here the ordinate B is nega 
tive, so that (A + B) is actually a 
difference. Similarly, phase angles are 
added at each frequency to obtain 
the phase curve of Fig. 6 


mechanism, 


Terminology 


Where the magnitude ratio curve 
crosses the axis marked 1 and — 180 
deg is called the point of gain cro 
over. For the frequency at gain cross 
over, the sum of 180 deg and the 
phase angle (180 deg minus the phase 
lag) is said to be the phase 
The angle 75 deg in the figure at the 
frequency 0.1 cps where the magni 
tude ratio is 1 is called the phase 
margin. For good design this margin 
should he al least 30 de q. The point in 
Fig. 6 where the phase angle is — 180 
deg (phase lag is 180 deg) is the point 
of phase crossover. The reciprocal of 
the gain margin at the frequency of 
phase crossover is said to be the gain 
margin. The number 9, obtained by 
taking the reciprocal of the magni 
tude ratio at the frequency 0.7 eps 
where the phase lag is 180 deg, is 
called the gain margin. For good de- 
sign this margin should be at least 2.5. 
Since the margin conditions are satis 
fied, the governor when installed on 
the turbine, and governing, will be 
stable, and will perform rather well. 
Somewhat faster control can be ob 
tained by adjusting the governor to 
yield smaller gain and phase margins 
Many engineers design for a phase 
margin of 45 deg. 

The condition of zero phase 
gain margins continued on page 102 
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Fig. 4. Experimental frequency response 
curves for a steam turbine, ungoverned 
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Fig. 5. Experimental frequency response 
curves for steam turbine governor alone 
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Fig. 6. Frequency response curves for 
governor connected to a turbine with 
governor separately driven (onen loop) 


r 
73 





ALOTg(ejelele), 


A Power Plant Primer 


By A. W. KRAMER 


INTRODUCTION . . . Some time promptly deple ted 

editors of POWER ENGINEERING found that it was be 
d upon to prepare : 1 a text in the trai 
cription of a typ operators as well as the 


in the When the Power Enc 
business 


company. F that the Primer sh« 


in Section 1 
had been printed 

y purpose of the Han k 
tate training of plant person- 


until 
booklet 
it Was 
con pa 
and manuf: 
began 
trainir 
panies 


r rr 


POWER ENGINEERING HANDBOOK 


cut along this line 


O 


fold along this line — outside edges toward you 





BOILER 


FIRE 


Fig. 1} 





the ends of the magnet moves across 1 per kilowatt- 
the turns of wire in the stationary coil 1922 we used 
an electric current isset up in the wire , S i : to produce a 
By wind a large | today. In 1953, 
wire into a ring or doug h t s country pro- 
set up in each turn is ¢ -d to the cur- watth 
»in the other isofwire,and 1 fue , TI 
*h more powerful current is pro- 10 tons 
to proc 
you need to know about an energy 
lectric rator now just think of f the ty 
it as a rapic 
ac il f l ‘ 
current i 1e wire. Later we will elab- lhe reason 
orate on this simple d i the consumption of 
You n “If a power plant — ual in 
as this, why do v both w respect ti individual pieces 


} 
ants we ( } ent 


rotating magnet inside of we woul 


ices an electric coal or some 


vement 


er 


about 


a 7H 


@ — te. 


COAL CONVEYOR 
HOPPE R 


A 


BELLOWS 





TRAVELING GRATE 


POWER ENGINEERING HANDBOOK 


tae... V-velal- 


Dlant Thoaary and What 


Dawer 





WOOSGNVH ONINZSNIONZ Y3MOd NOOSGNVH ONINZ3NIONZ 83MOd 


inod uotitu & JO pooyul Z1au 384} Ul ‘ 2 | } oases IOIBN ] 


sueddey 


J1X9 SI 82 ] 


lajioq aT « I lu aslIB!I 
Y “eAteiedw JsowW]e ale Ady} Siellog 
ainsseid inq 


‘y} 0} sugadadRy 4eBl 
a1 


aye. i [pls 


ua} B@ UsIU 
-IpedXxa se 


WINVRIIG UA) 


3S 
a 
2 
ra) 
- i 
a 
S 
® 
° 
Cc 
z. 
a 
® 
® 
a 
re 
® 
v 
S 
< 
ey 
a 
=< 
° 


TIVM 
JOVNYENS 


siyy Buojo 4n> 





After the steam has done its work 
driving the pump, it is delivered to the 
feedwater heater, which, as shown here, 
is nothing more than a large tank open 
to the atmosphere. Hence, it is called 
open heater. As will be shown later, 
there are other kinds of feedwater heaters 
called closed heaters. These usu: 
Operate at pressures above atmospheric 
pressure 

‘o far, so good; we have saved a litt 

; g the heat in exhaust steam which 
otherwise 1 have been wasted. 
Let's look a bit further, however: 
be we can save some more heat some- 
where else. Remember, we picked up 
some heat in the flue gases by means of 
the air heater. Have we got all of it? 

Whether we have or haven't is not so 
much of importance because, if we want, 
we can ifv the boiler so as to 
aside one section of the tubes to heat the 
water befo lelivered to the 
proper 


cut along this line 


probably still have a temperature of 
around 600 degrees. By making them 
travel through this added tube bank, 
the heat will be absorbed. 
Consequently the economy of the be 
as a whole will be increased. Hen 
bank of tubes is known as an econom 
arrangement, the water is 


heated to a temperature of around 
212 degrees in the feedwater heater by 
the exhaust steam from the feed pump, 
and then the temperature is further 
raised in the economizer to a point not 
very far below the temperature of the 
water in the boiler. 

Our boiler, or steam generator as it is 
called these days, has now become quite 
complex so before we do anything more 
to it let’s hook it up to the rest 
system. As already mentioned a turbine 

ly a windmill, r a simp 

n like the one shown but } com- 
plex one with many hundreds of blades, 
some stationary and some rotating. 
These blades are arranged in groups or 
stages, so that the steam is compe 1 
to pass successively through the various 
tage A very simple diagram is Fig. 9. 

gram, three fans are shown 
ited on a ¢ mon ft, each one 

a separate compartment. Ste 
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promoting a chemical reaction 
reaction. When coal is heated 
lig ugh temperature in the 
presence air, the carbon in the coal 
combines with the oxygen of the air to 
form either carbon dioxide (CO or 
carbon monoxide (CO). These, of course, 
are both gases. Which gas is formed 
depends upon the quantity of oxygen 
present. The CO means that the coal 
is only partial burned; indeed, the 
CO ean be combined with more oxygen 

to form COQ.. 
In burning coal we do not want CO 
because that means the coal is only 
burned; there is still energ: 
in the gas, energy that we can re- 
if we can burn it to CO,. It is 
the operation our boiler 
‘t as much CO, as 
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BETZ. A Great Name 
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... you would find yourself in Philadelphia . . . 
or Texas... or California...or Montreal... 
in one of the four Betz strategically-located 
mixing and formulating plants. 

Here you would see a battery of giant mixers, 


whose fingers of steel effortlessly blend and stir 


thousands of “‘prescriptions’’, each formulated 


to solve some individual water conditioning 
problem for industry. Perhaps you'd notice 


a special packaging machine, the extremely 


accurate weighing apparatus...or maybe a 


ton or two of chemicals neatly stacked, ready 
for formulating. 
A little further along, you’ 


row of barrels, drums, and 
each bearing a different con- 


d see row upon 
boxes ready for 


shipment 
tents label. 
Perhaps then you'd feel, 
visitors have, that this division of the Betz 
Organization actually performs the function of 


as many other 


a giant pharmacy—the focal point of Betz 


engineering skill and experience. 
And you would profit by your visit, too, 
since you'd obtain an idea or two on how your 
plant could operate more efficiently and eco- 
nomically through the use of Betz completes 


integrated water conditioning service 


W. H. & L. D. BETZ, Gillingham & Worth 


Streets, Philadelphia 24, Pa. 
In Canada: BETZ Laboratories 


Montreal | 


Limited, 























CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 


For more data circle 549 on Post Card 








FULLER ROTARY COMPRESSOR ar EMPIRE STEEL CASTINGS, INC. 


Compressed air, supplied by a Fuller Rotary 
Two-stage Compressor, is used for many foundry 
operations at Empire Steel Castings Company, 
Reading, Pa. This machine has a capacity of 
680 c.f.m., 100-lb. pressure. 

Many operations are mechanized, using com- 
pressed air. Pneumatic rammers; squeeze and 
jolt machines; automatic set-out and lifting in 
connection with mold conveyors; automatic 
shakeout; mold cleaning and spraying. Drying; 
core oven and core blowing. Chipping hammers 
and grinders; blacksmith requirements; sand 
blasting; and pressure testing—a whole group of 
operations simplified by the use of compressed 


air supplied by the Fuller Rotary Compressor. 

After constant, day after day operation for one 
year, (approximately 4000 hours operating time) 
it was found, upon inspection, that this machine 
was in first-class condition in every respect— 
in fact, maintenance for the period was nil. 

In your own operation, compressed air can 
save time and money .. . especially when it is 
supplied by reliably efficient Fuller Rotary Com- 
pressors. Don’t overlook the advantages of air 
power—put it to work. 

Fuller Rotaries are built for capacities to 
3300 c.f.m., 125-lb. pressure. For complete 
information, write for Bulletin C-5A. 


FULLER COMPANY—CATASAUQUA, PA. 


Chicago + San Francisco + Los Angeles + Seattle + Birmingham 


C-258 
1283 


Hulle & PIONEERS OF HIGH-EFFICIENCY VANE-TYPE ROTARY COMPRESSORS 
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**Here’s where we can’t 
go wrong,” I told John 


John is my partner in a small 
manufacturing enterprise we 
started six years ago. Recently 
we decided to build a new plant 
that would give us added space 
and the most modern facilities. 
There were a lot of hard decisions 
to make because we just haven’t 
enough money toafford mistakes, 
even little ones. 

Then came the questiun of 
what fuel to use. The answer to 
this one was so easy, it was almost 


a relief. Coal —for these reasons: 

The cost of quality coal to 
meet our most exacting require- 
ments should be substantially 
less than that of any other fuel. 

With modern stoker and coal 
and ash handling equipment, our 
steam costs should be reduced 
to a minimum. 

Not only can we store as much 
reserve coal as we require in our 
own yard safely and inexpensive- 
ly, but there’s no worry about 


Chesapeake and Ohio 
Railway 


FUEL OF THE 
FUTURE 


World's Largest Carrier of Bituminous Coal 
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curtailment in delivery and di- 
minishing supply, as could be the 
case with other fuels. 

We figured, too, that if com- 
panies many times our size are 
burning coal — and for the same 


reasons — we can’t go wrong. 
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Type FM Boilers 


COST-SAVING FEATURES 
of the 
B&W Type FM Boiler 


Saves Erection Time and Cost 
Meets Wide Range of Service 
Handles Quick Load Changes 
Fast Steaming 

Low Maintenance 

Easy Accessibility 

Suitable for Outdoor Service 
Burns Oil and/or Gas 

Saves Fuel 


Saves Space 


Safe, Automatic Operation 


r IOLA 
Uecember, 1954 


As the operation of average steam facilities for power, heat, processing, or any 
combination of these, represents a substantial portion of annual costs, it may 
pay you to take a serious look at your present steam plant. You may find that 
operating costs are out of all proportion to requirements and are making a 
sizeable dent in net profits. 


Many companies already have made installations of B&W Type FM Boilers, 
similar to those shown below, to provide steam for a wide variety of services. 
And wherever installed, to meet heating loads and other building requirements, 
variable industrial loads, or combination services, the FM Boiler has provided 
dependable, economical operation and has satisfied all requirements for which 


it was installed. 


For example, such diversified FM Boiler users as a laundry, hospital, vehicle 
manufacturer, pharmaceutical house, fibreboard company and paper company 
— to list but a few — have reported savings of 20%, 25%, and even 30% on 
fuel alone, as compared with earlier fuel consumption data. And in many 
instances, these reduced fuel costs along with additional related savings attrib- 
utable to FM Boiler operation, amount to thousands of dollars annually. 


Write for your copy of Bulletin G-76A which describes this self-contained small 
boiler. The Babcock & Wilcox Company, Boiler Division, 161 East 42nd Street, 
New York 17, N. Y. 


BABCOCK 
£WILCONM °°, 


at SEI 
eer axe 7 


vee 
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Demineralization and 
Silica Removal 


CATEXER® ANEXER® PLANTS 
provide the low silica, low solids boiler feed makeup 
water so essential to the operation of high pressure boiler 


and turbine operation in the plants listed below. 


Cool Lquipment 
(s Kumen by the Company 
U KCOD 


PUBLIC SERVICE CO. OF NOKTHERN ILL. 


Waukegan, Hl. (3 bed — 250 g.p.m.) 


WISCONSIN POWER AND LIGHT CO 
Sheboygan, Wis. (2 bed — 60 g.p.m.) 


WESTERN ELECTRIC CO 
Hawthorne Sta., ( hic ago, Ill. (2 bed — 200 g.p.m.) 


INTERSTATE POWER CO 
Dubuque, lowa (2 bed — 30 g.p.m.) 


INTERNATIONAL PAPER CO 
Natchez, Miss. (2 bed 900 g.p.m.) 


INTERNATIONAL PAPER CO 
Panama City, Fla. (2 bed — 1200 g.p.m.) 


CALIFORNIA ELECTRIC CO 
High Grove, Calif. (2 bed 10 g.p.m.) 


NATIONAL PETROCHEMICALS CORP 


Ficklin, Hl. (2 bed 100 g.p.m.) 


WISCONSIN POWER AND LIGHT CO, 
North Beloit, Wis. (2 bed & mixed bed 10 g.p.m.) 


for useful information 
on sodium, hydrogen or anion exchangers... 
write for INFILCO Bulletin 1960-PE 


Tucson, Arizona 


INFILCO INC. 





Plants in Chicago and Joliet, Illinois 


Field offices in 33 principal cities 
in the U.S., Canada and Mexico 
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meter which is so important to com- 
bustion control and boiler operation 
in general. In the lower limits of the 
plastic range of steel, flanges can 
be tolerated if necessary; however in 
the upper range other alternatives 
should be sought, such as fitting the 
metering device, nozzle or orifice, to 
a pressure seal joint, for instance. 

A bypass around any stop valve in 
the main steam piping becomes in- 
creasingly important as the steam 
pressure is increased, and it should be 
used beginning with much smaller 
valves than is normally the case at 
lower pressures. 


REEFERENCES 
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is one in which the system will hunt 
indefinitely, and is to be avoided. 
The turbine in the above example 
might be in Caleutta, India and the 
governor in Rockford, Illinois. From 
the experimental (or theoretically de- 
rived) frequency response curves ob- 
tained separately for the governor 
and turbine, a governor designer in 
Rockford and a turbine customer in 
Calcutta can add the curves and tell 
whether or not the governor will 
work at all when it is put on the tur- 
bine to control the turbine speed, 
and how well it will work if the sys- 
tem does not hunt. If the gain and 
phase margins are too great, the con- 
trol will be sluggish, and if too small 
it will be too oscillatory. A designer 
familiar with frequency response 
curves can tell a great deal more than 
this about the performance, and how 
to improve it if it is not satisfactory. 


Method Easy to Use 

Thus the work of the French mathe- 
matician Cauchy, greatest of his day, 
and countless other scientists can be 
used in this way by the average in- 
telligent customer and designer of 
controls. If, when the input is oscil- 
lated sinusoidally, the output of a 
physical device is not sinusoidal, but 
some other wave shape, one can 
often (if not generally) use the funda- 
mental component of the output 
only. One might then obtain fre- 
quency response curves for each in- 





ave you a fly ash recovery problem? 


If you have any kind of a suspension-recovery problem— 
whether dust, fly ash, fume, fog or mists—it will pay you to bring it to 
° ® the leading organization in the field ... Western PRECIPITATION 
th Corporation. Western Precipitation not only pioneered, over 44 
juny af years ago, the first commercial application of the now-famous 
Corrree Electrical Precipitators, but also has been a leader for many 
years in the mechanical recovery field with its widely-accepted 


WESTERN PRECIPITATION sicsruuoss'coitecose 


Result: 


... The Only Organization With Years 
Western Precipitation is unsurpassed in the all-important 
Of “Know-How” In BOTH Electrical factor of “know-how” in porn the electrical and mechanical fields 


... knows from years of first-hand experience whether your particular 
And Mechanical Recovery Methods! problem can best be solved by mechanical or electrical methods— 

or by a combination of the two... can give you a direct and unbiased 

recommendation on the matter ... and then can provide the com- 

plete installation under one responsibility, one overall performance 

guarantee, even where Combination Multiclone-Precipitator 


(CMP) installations are made! 


Western Precipitation products and services include... 












































COTTRELL MULTICLONE CMP UNITS 
Electrical Precipitators Mechanical Collectors (Combination Multiclone-Precipitator) 


most compact, most combine, in one 
mechanical and electrical recovery principles so 


the most efficient recovery equipment for the most efficient, compact installation, both 
high recovery, long life, low maintenance on trouble-free mechanical equipment for recover- 
ions from gases. Because of their that maximum benefit is obtained from the ad- 


» design, MULTICLONES are un 


practically any type of suspensions, wet or dry ing susper 
CorTTre.ts can be designed to handle a few c.f.m unique small-tube vantages inherent in each method. The Mutt 
—or millions—with equal ease, and at virtually surpassed in mechanical recovery efficiencies 
any operating temperature. Recovery efficiencies require less space, less maintenance, and are far 
closely approach 100% recovery, if desired, with simpler to inst 
very low draft loss, minimum power costs and nothing to burn or cause fire 
negligible labor costs. By all standards, Western speed movi 


Precipitation CoTTrei_s give highest recovery at and many other advantages make 
on installations 


CLONE section centrifugally removes the larger 
and heavier suspensions (down to a few microns 
|. No filters or screens to replace, in diameter) . and the Corrre tt section then 
hazards, no high electrically removes the very small particles re- 
ng parts to repair or replace. These maining in the gases. Thus, the bulk of the 
MULTICLONE recovery is obtained with relatively low-cost 
equipment, and the final clean-up is obtained 
with equipment having unusually high recovery 
efficiency—approaching theoretically perfect, if 


lowest cost per-year-of-service! Collectors the logical choice 
where mechanical recovery is selected 


desired 


Send for descriptive literature! 


Cecip WESTERN 


wrens CORPORATION 


Let our experienced engineers study your recovery 
requirements and make an unbiased recommendation on the DESICNERS AND MANUTACTURERS OF LOLIPMENT FoR 
equipment best suited to your particular problem. : paabeaniiataliase ea si 
A wire, phone call or letter to our nearest office places this unique Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
“know-how” at your service, without obligation. CHRYSLER BLOG., NEW YORK 17 * 1 N. Lo SALLE ST. BLOG., CHICAGO 2 











1429 PEACHTREE ST NE, ATLANTA 5 © HOBART BLOG, SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION $Q. BLOG., MONTREAL 


MuLtTictone-TM Reg 
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Shown here are just a few Powell Steel Valves 

for power plants Whichever type you choose, you 
can be certain of dependable flow control. 
Investigate the complete Powell line—valves that have 


a proven record of long life and dependable service. 


Consult your Powell Valve distributor. If none 


is near you, we'll be pleased to tell you about our 


complete line, and help solve any flow control 
problem you may have. Write The William 
Powell Company, Cincinnati 22, Ohio 


Fig. 11365—CAST STEEL PRESSURE 
SEAL HORIZONTAL LIFT CHECK VALVE 
for 1500 pounds W.S.P. Piston 
guided disc. Also available for 600, 
900 and 2500 pounds 


Fig. 1314-A—CAST STEEL INTEGRAL BONNET" Y"’ 
valve for 1500 pounds W.S.P. Also available 
for 2500 pounds One-piece construction 
eliminates body-bonnet joint and possibility 
of leakage. Sizes ! to 2? inclusive, with 


socket weid ends 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


owell Valves ‘ax 
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Fig. 3003-WE — CAST STEEL GATE VALVE 
for 300 pounds W.S.P. Bolted flanged 
bonnet with outside screw, rising stem and 
yoke. Sizes 1” to 24”, inclusive 


Fig. 11303—CAST STEEL PRESSURE SEAL 
0.$.&8Y. GATE VALVE for 1500 pounds 
W.S.P. Body-bonnet joint stays tight—in- 
ternal pressure MAKES rather than breaks 
the seal. Valves of this design are also 
available for 600, 900 and 2590 pounds 


(05 th 
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put amplitude, deriving a family of 
curves, 

Hi-fi fans think in frequency re- 
sponse terms. To say that a radio is 
flat to 20,000 cycles means that the 
magnitude ratio curve of the output 
sound relative to the input electrical 
signal is flat to 20,000 eps. 

One of the most spectacular and 
useful functions of frequency re- 
sponse is in the diagnosis of troubles 
where all other methods fail. In this 
task it has always, as far as the writer 
knows, come through with the an- 
swers. Thus in the design of the first 
American guided missile, called the 
“ Bat,’’ the development work struck 
an impasse. In tests the missile missed 
the target by hundreds of feet. Dr. 
Albert Hall redesigned the controls 
of the elevons (which take the place 
of elevators, rudder, and ailerons) by 


Nyquist’s frequency response theory. | 


In tests the target was suspended 
from a cable attached to a balloon. 
After Dr. Hall’s redesign the “ Bat”’ 
on its third run cut the cable thirteen 
feet above the target. Since then over 
$2,000,000,000 worth of guided mis- 
siles have been designed with the aid 
of frequency response. 


Practical Results 

In the case of a new type of turbine 
where all attempts to design a gov- 
ernor for the turbine that would be 
fast enough and not hunt failed, the 
writer (and colleagues) proved by 
frequency response runs on the gov- 
ernor that the governor was doing 
exactly what it was designed to do, 
but that there was an excessive mani- 
fold lag in the turbine. Without ap- 
preciable suppression of this lag, 
acceptable governor performance was 
not possible regardless of what com- 
pany supplied the governor. The 
manifold was therefore redesigned by 
the turbine manufacturer, which 
solved the problem. Too often the 
blame for the failure of controls is 
placed on the controls. Frequency re- 
sponse curves of the prime mover 
show exactly what type of control is 
possible. 

Sometimes unsuspected prime mover 
dynamic characteristics show up in 
frequency response runs that make it 
necessary to modify the governor to 
obtain good control. After many suc- 
cessful experiences with frequency 
response, this approach has come to 
be heavily relied on at the writer’s 
company. Sudden load changes or 
speed setting changes, pulses, and 
other kinds of disturbances in current 
use are heavily weighted in favor of 
low frequencies, or are impossible to 
produce physically to the necessary 
precision, or suffer other disadvan- 
tages. 

The Swedish Eleetric Company of 
Sweden (abbreviated ASEA) has 
made frequency response runs on its 
entire power system to obtain the re- 
lation between the power output of 


D ecember, I 


PlastiCell Type PL-29 


ane, 
Ag. ty) 
aS 


Switchgear Auxitiary Powe 


Control gf 
eas | "Ss ees papapmameaaenamens sete acs 


Now you can have your choice of two modern C&D batteries ~specifically 
designed for control, switchgear, and auxiliary power applications. The 
two batteries, PlastiCal and PlastiCell, are available in practically any 


capacity—from 10 A.H. to 770 A.H 


PlastiCal has lead-calcium grids for maximum life—conservatively engi- 


) 


neered for 25 years in full-float service 


PlastiCell has positive plates made of high-tensile alloy grid metal for extra 
life and has a projected life of 14 years in float service. With both PlastiCal 
and PlastiCell you get 


1 Extra-long life. Exclusive design combines advantages of both sus- 

pended and supported plate construction. 

2 Triple insulation —thick Fibergias mat, microporous separators, and 
perforated Koroseal retainer. 

3 Saftee Vent — outstanding C&D development that prevents accidental 
battery explosions. 


4 Crystal-clear plastic jars—heat-resistant and hermetically sealed. 


5 Plastite Post Seals—easier maintenance. 


ee — SO ~ 
€:B BATTERIES, INC. 
of Conshohocken, Fr. 


Manufacturess of Industrial Batteries since 1906 


Sales and Service Offices in 
Principal Cities from Coast to Coast 


For Details 


White for new C&D 
Specification Bulletins 


CP-536 
on PlastiCal Batteries 


CP-537 
on PlastiCell Batteries 
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one turbine and the frequency of the 
system. For these runs the generator 


* ‘ i 
instrument Tubing Trough field was varied sinusoidally. The 
cle ’ ook: f Southern California Edison Com- 
CPG eee Nye Apart pany and the writer’s company plan, 
has become | Father Ua eo in collaboration with General Elec- 
r Po re ayer tie tric Company, to make similar runs 


on the Southern California system. 
The ASEA tests supplied the differ- 
ential equations of the Swedish sys- 
tem, and checked theoretically de- 
rived formulas. 

The writer’s company and_ the 
Tennessee Valley Authority are plan- 
ning to use frequency response runs 
to check the differential equations of 
hydro systems relating turbine gate 
position to turbine torque. This is re- 
quired for studies of governors on 
hydro systems. 

Frequency response can be used in 
the production testing of governors 
and regulators of all kinds. This ap- 
plication is still in the future. The 
frequency response curves of con- 
trollers in production should fall 
within acceptable bounds. Otherwise 
they should be rejected. Service test- 
ing of governors and other controllers 
by frequency response is another pos 
sible application of frequency re- 
sponse. The Ontario Hydro Com- 
mission plans to make frequency re- 
sponse runs on governors when they 
are put into service. These runs will 
be repeated after an appropriate in- 
terval of time, such as a year. If the 
frequency response curves for a given 
governor have not changed, the gov- 
ernor is giving the same performance 
as when it was installed. If they have 
changed, an experienced person can 
often, if not always, tell what is 
now not only offers a full system for supporting instrument wrong with the governor just from a 

glance at the curves. 
. . . The statistical (due to Professor 
tubing but a system (as shown in this photograph) for spans Stacie Ulcane adits Wiaiiadieniiin 
Institute of Technology) non-linear 
up to 32 feet. and frequency response domains are 
currently the dominant ones in the 
automatic control field. Frequency 
response overlaps the other areas 
playing the leading role. Knowledge 
ei : of wiggling is essential for the cus- 
This is just one of the recent Instrof developments which are reno _ as for the producer of 
automatic controls who wishes to 
keep up with the parade. 


~ 


Completely fabricated flattened expanded metal Instrof 


described in a new 12 page, 2 color catalog. Be sure to 


write for it today. 


INSTROF 


Rebel titel FURS Me ui ADELPHIA 43, PA. 


NEW 


iy & & > ENGINEERING BOOKS 


OY 

\ 
a 

\\ 4 Correction The Cyclotron, | 

| tis ' \ io | ¢ 13? OQdet 


- { , Ik PERIN 
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SMOKELESS OPERATION... 


TAYLOR, OF COURSE. 


Taylor stokers at the Hudson River State Hospital, 
Poughkeepsie, N. Y., assure freedom from stack 
nuisance for this modern institution comprising 80 
buildings and 890 beautifully developed and land- 
scaped acres. Pictured above is one of the chapels; 
at right, a view from steps of the Main Building 


Pavlor multiple retort underteed stokers are today’s — ing loads with long-continued low steaming rates 
first choice with state institutions, colleges, hospi ...load variations of 20 to 1 or more are common 
tals, and heating plants in the heart of cities. This The Taylor Stoker is backed by an organization 
is only natural, for properly engineered Taylor — with reliable service stations in Philadelphia, Day- 
Stokers abolish the stack discharge nuisance once — ton and Detroit... Whether your new boiler must 
and for all—without costly dust collectors and con- — deliver 20,000 or 500,000 Ibs. of steam per hour, 
equent draft losses! ask your ¢ onsulting Engineer about Taylor Stokers 

Furthermore, Taylor’s smokeless operation is And write us for a copy of free booklet giving 
proof of superior combus tion and fuel economy. full information about Taylor, the completely 
Wet coals and low grade coals are no prob lem modern stoker with the old, old name. American 
Refuse is a desirable by product instead of an Engineering Company, 2408 Aramingo Avenue 


@ 
AMERICAN ENGINEERING COMPANY 


PHILADELPHIA 25, PA. 
CANADIAN SUBSIDIARIES: AFFILIATED ENGINEERING CORPORATIONS, 
LTD. MONTREAL 2, P.Q.: BAWDEN INDUSTRIES LTD., TORONTO 3, ONT. 


AE Products are: Taylor and Perfect Spread Stokers, Marine Deck Auxiliaries, Hele-Shaw and Hydramite Fluid Power, Lo-Hed Hoists and Car Pullers. 
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COMPLETE RANGE OF SIZES AND MODELS IN 
[BOTH MEDIUM AND HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER.. 





P.952A —Steam Turbine and Electric Motor drive gives flexibility in, this compact 
Model P-ES2H size No. 25 unit. 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker “'C”’ 
Oil and residuums. They will draw fuel oil from above ground or underground 
tanks, preheat it to proper constant temperature and deliver it to Oil Burners 
at an even pressure, best suited for the burners. Our Fuel Oil Pumping and 
Heating Units are the result of years of experience. They come completely 
equipped ready for steam, exhaust, condensate, oil suction, oil return, and 
electrical connections. All valves, regulators, etc., are readily accessible. The 
piping arrangement is easily understood. These compact, space-saving units 
are available in a range of sizes and models in both Medium and High Pressure 
types. For complete details, write for our Bulletin 40 very interesting and 


informative 


Olt BURNERS and GAS BURNERS LOW AIR PRESSURE Oil BURNERS 
AUTOMATIC OjlL BURNERS, for small 
process furnaces and heating plants 


for industrial power, process and heating 


purposes 
STEAM ATOMIZING OlL BURNERS GAS BURNERS 
SLUDGE BURNERS, Steam Atomizing COMBINATION GAS & Oll BURNERS 


MOTOR-DRIVEN ROTARY Oil FUEL OIL PUMPING and HEATING 


BURNERS UNITS 
MECHANICAL PRESSURE FURNACE RELIEF DOORS 


ATOMIZING OL BURNERS AIR INTAKE DOORS 
DUAL STAGE, Combining Steam and OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 


Mechanical Atomization 


NATION AIROIL BURNER CO., INC. 


1268 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
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to the UK Dele 
Atomic Energy nmission. His work, The 


1 to the United State 


Cyclotron, comprises a splendid, very read 


q>? 


ible little book. It is priced 00, pub 


lished by John Wiley & Sans, Inc., 440 
Fourth Ave., Ne York, N. Y. 


~x~ « * 


Accident Rate Pamphlets for 1953, pub 
lished by the National Safety Council, are 
now available. Each pamphlet summarizes 
the accident experience for each of 40 major 
industries, then gives the following informa 
tion for the particular group ol industrie 


ith which it is concerned: injury rates for 
1953; 3-vear a erage rates (195] oT) b hi 
41) industric 


changes from earlier years; accidents by cla 


torical rates; rank imong 
of injury; accidents by size of unit, and for 
indi idual reporters Then the iverage charge 
per case is given, and also lists of no-injury 
| 


record Iso given, for each industry, are 
world records for accident-free operation, 
1s well as industry records for the same 
thing 

A separate pamphlet is published for each 
of the following 15 industries or groups of 
industric S 

1. Automobile, Aircraft) Manufacturing, 
Railroad Equipment, Shipbuilding; ?, A 
Transport, Marine Transport, Transit, Stor 
ige and Warchousing; 3. Chemical, Rubber; 
4, Communications, Electric Utilities, Gas 
Utilities; 5. Construction; 6. Food, Meat 
Packing, Leather, Tobacco; 7. Iron and 
Steel Products, Sheet Metal, Non-Ferrous 
Metals and Products; 8. Lumber, Wood 
Products; 9. Machinery, Electrical Equip 
ment; 10. Mining, Quarry, Cement, Gla 
Clay Product 11. Petroleum; 12. Puly 
ind Paper, Printing and Publishing; 13 
Steel, Foundry: 14. Textile 15. Trad 
Service, Miscellaneous Manutacturing 

Pamphlet ue 35 cent 
tities of | 99 copie  c¢ 


quantities of 100 or 4 
by member Pric 
double, 


~~ * 


Air Pollution Abatement Manual, (| 
ter 8, Manual Sheet T-9, by FE. Neil Helmer 
Chapter 10 Manual Sheet T-11 b | 
Jenny; Chapter 12, bibhograp! each 30 
to 40 page - sive &'6 by Il in paper bind 
ing: loose-leaf punching Published by the 
Manufacturing Chemists Association In 
246 Woodward Building, 15th and 8th St 
N.W., Washington 5, D. C. Prices: Chapter 
8-75 cents, ¢ hapter 10-60 cent 

For some time a continuous, long-range 
program to eliminate air pollution from in 
dustrial processes has been underway; and 
the Manufacturing Chemists Association has 
been endeavoring to cooperate with the 
program by issuing an Air Pollution Abate 
ment Manual in installments 

Each installment consists of a separate 
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CONTROLLED 
VOLUME PUMPS 
ARE 
FLOW-CONTROL 
INSTRUMENTS 


continued from page 108 


most cconomi 








Techniques of Plant Maintenance and 


Engineering 1953 (1. ©. Mo 


Major utility standardizes on controlled volume pumps 


Philadelphia Electric utilizes Milton Roy pumps in connection with the 


oiler feed water treatment system in each of its seven power stations. 
boiler feed t t t t t h of it r stat 


Standardization proves profitable. Automatically controlling the metering 
of treating chemicals, this universal treatment method assures complete 


control over many problems of power plant operation 


Flow-control instrumentation of this type is representative of the use of 
Milton Roy Controlled Volume Pumps. Other applications include floc- 


culation control in clarifiers, corrosion control in boilers, and pH control. 


Similar systems can help you solve your low-capacity flow control prob- 
lems. Write for Data Sheet D-54-2 which describes fully the Milton Roy 


System... and Bulletin 553, “‘Motor-Driven Pumps.”’ 


P qr’ 
Engineering Representatives mILtton ; 
in the United States, Canada, 
Mexico, Europe, Asia, 


South America and Africa 


COMPANY 


Manyfadaiung Cgincee 1320 E. MERMAID LANE + PHILA. 18, PA, 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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— WING PACKAGE 
ORAFT INDUCER 











4 
zg Sa a a 
DAMPER ON BY-PASS | 
FOR NATURAL DRAFT 
AT UGHT LOADS 








NOTE (A) INDIVIDUAL CONNECTION 


DESIGN PERMITS SUPPORT ENTIRELY 





WING PACKAGE POWER PLANT DRAFT INDUCER at WELCH GRAPE JUICE 
COMPANY'S PLANT AT WESTFIELD, N.Y. SERVES TWO 20,000 Ib./hr. BOILERS. 


DAMPER CONTROLLED FROM BOILER ROOM, PERMITTING NATURAL DRAFT 
AT LOW LOADS (C) RELATIVE LIGHT WEIGHT AND COMPACT PACKAGE 

















FROM EACH BOILER (B) BY-PASS WITH 


ON COMMON BREECHING. 








The WING Package DRAFT INDUCER is unique in that the motor 


(or turbine) and fan is designed as one complete removable unit, 


making installation easier and 


being easily removed, facilitates 


inspection and maintenance. Other advantages are: 


I. Big savings in space require- 
ments 
2. Permits fewer and lighter 
structural supports 
. Eliminates field line-up 
problems 
. Eliminates water cooling 


UNIT HEATERS 


5. Only two support bearings 


6. Wide flexibility in gas outlets 
7. Saves on investment and 
maintenance 


. Low load ratings on natural 
draft because of ample free 
gas travel area 


Write for complete details 


L.J. Wing Mfp.Co. 


64 Vreeland Millis Road 
Linden, New Jersey 


BLOWERS DRAFT INDUCERS TURBINES 
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Fans for Outdoor Plants 





continued from page 85 


a spurt in designing for much increased 
thermal efficiencies. The additional 
heat recovery equipment needed to 
obtain these higher efficiencies creates 
additional draft losses, consequently 
fan design pressures are higher. The 
increased use of pressurized furnace 
steam generators also calls for high 
pressure forced draft fans. 

The noise level of a fan is largely 
dependent on the pressure developed 
by the fan. While there is some varia- 
tion in noise level between fans of 
different blade types, it is impossible 
for the fan designer to reduce fan 
noise appreciably without sacrificing 
efficiency of operation. After all, the 
construction of an ordinary centrifugal 
fan differs only slightly from that of a 
conventional siren! cont. on page 112 
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Pennsylvania R. R. saves $33,000 a 
year by burning coal the modern way 


or your nearest coal distributor. Their advice may 


The Lafayette Street Power Plant of the Pennsylvania 
Railroad in Fort Wayne, Indiana, heats a passenger 
station, office buildings and repair shops. In addition, 
it also supplies steam for power, processing and car 
heating. To increase the efficiency of this coal-fired 
plant, the railroad replaced its old boilers with modern 
steam generating equipment, regulated by automatic 
combustion controls. At the same time, they modern- 
ized the ash removal system. 

Today the cost of steam generation has been lowered 
from 77c to 59c¢ per 1,000 pounds and combustion 
efficiency raised 25% higher than before. Overall heat- 


ing costs have been cut $33,000 yearly. 


Investigate Your Fuel Costs 


If you're planning to modernize your plant or build a 
new one— or if you are just interested in cutting fuel 
costs—find out how coal, burned the modern way, 


compares to other fuels. Talk to a consulting engineer 


save you thousands of dollars every year. 


act§ you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 
Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 
Automatic coal and ash handling systems can cut your 
labor cost to a minimum. 
Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 
Between America’s vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable. 
For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
1 department of National Coal Association 


Southern Building, Washington 5, D.C. 
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“there’s a RIGHT way 


fo frap a Steam Line! 
Just specify Clark CONTROLS 


Thanks to the proven dependability 
and completeness of the Clark steam 
trap and regulator lines, power 
engineers can meet most of their 
requirements simply by calling a Clark 
representative. For there's a “right” 
Clark steam trap for every purpose 

Clark makes the famous patented 
Duo-Step inverted bucket traps that 


SERIES ‘450° FLOAT 
TRAP. For drainage 
where continuous flow 
is desired, or for main 
taining liquid § tevels 
Steel construction § for 
pressures to 600 P.S.I 
Compound linkage 
gives lorger capacity 
Size ¥%" to 2”. 


l { 


"Y¥" SELF-CLEANING 
STRAINERS. Remove dirt, 
scale and grit from 
steam, fluid and gas lines 


Sizes ‘4° to 3” LP.S. 


Ovo-srer 
STEAM TRAPS 


Oren sucner 
STEAM TRAPS 


pHOME OF DUO-STEP 


handle double the usual amount of 
condensate. In addition, Clark manu- 
factures open bucket and float type 
traps as well as pressure regulators 
and strainers 

So call on Clark for all fluid controi 
requirements. There are Clark repre- 
sentatives in most major cities 


SERIES “80"-D (DUO- 
STEP) TRAPS. Cast semi- 
steel construction for 
pressures up to 250 P.S.1. 
and temperatures to 
450°F. Equipped with 
Duo-Step Leverage and 
Venting, Clark-loy seats 
and discs. Pipe sizes 
from ‘2 to 2”. 


SERIES "60" INVERTED 
BUCKET TRAP. Choice of 
horizontal or vertical 
inlet or outlet. For pres- 
sures up to 150 P.S.1. 
“Clarkloy” guided disc 
ond seot. 


AGE 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in oll maior cities 
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The degree of nuisance caused by 
the fans in an outdoor plant depends 
upon their specific noise levels and 
predominant frequencies, noise \«vels 
ard frequencies of ether plant equip- 
ment, location relative to the other 
equipment and to the surrounding 
residential areas. Under the present 
state of the grt of noise prediction 
and measurement, it is not always 
possible to entirely prevent noise 
troubles from developing. With the 
added space available in an outdoor 
plant, it is possible to utilize larger, 
slower speed fans which reduces noise 
levels somewhat. In the cases where 
fan noise troubles arise after an out- 
door plant is put into operation, it is 
usually possible to install sound ab- 
sorbing material near the fans or to 
build shielding walls between the 
fans and the source of complaints. 
At the present time, development of 
the art of noise prediction and elimi- 
nation seems to be growing at a faster 
rate than the “ noise-consciousness”’ 
of the general public, so that in a few 
years it may be possible for the power 
plant designer to confidently plan 
outdoor plants which will not give 
trouble from this source. 

Location of the fans on concrete 
slab foundations on the ground level 
is very beneficial from the standpoint 
of vibration. This is especially true of 
induced draft fans which may be- 
come unbalanced in service from 
wheel erosion or dust buildup. By 
comparison with the usual indoor lo- 
cation on one of the upper levels 
where light foundations without suf- 
ficient damping were often used, the 
ground level locations contribute im- 
measurably to smoother running fan 
units. 

In most of the outdoor plants, the 
fans have been so located that they 
are very accessible for maintenance 
operations. Rotor replacement, which 
was often made extremely difficult in 
indoor plants due to nearness of other 
equipment or building walls, is now 
made relatively simple by the use of 
power cranes. 

While it would seem that attention 
to the fans of outdoor plants by the 
operating personnel might be some- 
what less than in an indoor plant, 
especially in bad weather, this has 
usually been offset by additional in- 
strumentation Bearing temperature 
indicators and alarms have elimi- 
nated the necessity for painstaking 
periodical rounds of the fans and 
other equipment. 

In general, the mechanical draft 
fans have benefited in the move to 
outdoor power plants. Better per- 
formance is obtained with the un- 
fettered duct layouts, and ground- 
level foundations have made possible 
smoother operating fans. While bear- 
ing reliability has decreased slightly 
due to weather extremes, future de- 
velopment work should offset this. 
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CATALOG 
LIBRARY 








Standard catalogs listed monthly to 


help you maintain a reference library 


ELECTRICAL EQUIPMENT 


201 Motor-Generator Reference 
Book — Publication 51R7933 is a 50-pp 
booklet compiled to assist in the selection 
of motive power to handle most industrial 
applications. Neither text book nor order- 
ing catalog, this book provides a brief 
outline of the various types of motors, 
generators and motor-generator sets, tell- 
ing their applications and operating re- 
quirements. Booklet is generously ilus- 
trated and includes performance data, 
ratings, information on methods of speed 
control. Allis-Chalmers Mfg. Co. 


202 Motor Lubrication — Three 
methods of lubricating electric motors 

cartridge, standard open and company’s 
Lubriflush — are compared in 8-pp Bulle- 
tin 1848. To demonstrate action of re- 
lubrication in Lubriflush bearings, a series 
of natural color photos of a transparent 


bearing housing is reproduced. Necessity of 
annual lubrication is demonstrated photo 
graphic ally. U.S. Electrical Motors In 


203 Wire, Cable Ordering Guide — 
Newly-released General Catalog W-52-3, 
186 pp, presents more than 500 different 
types of wires and cables. Contains com- 
prehensive data on construction and oper- 
ating characteristics for control and signal 
cables, cables for construction work, tele- 
phone wire and cables, and portable cords. 
A technical engineering data section is 
included. Available to qualified power 
engineers. United States Rubber Co 
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204 High-Capacity Fuses — Form 
HCS, 6 pp, describes fuses of unlimited 
interrupting capacity on voltages to 600, 
designed to afford protection for loads of 
600 to 5000 amp. Includes test data, charts 
on opening time, current limiting effect. 
Busstnann Mfg. Co. 
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205 Power Distribution Practices 
The 28-pp “Industrial Power Distribu- 
tion Idea Book”’ (Bulletin GEA 5900) is a 
guide on electric power distribution prac- 
tices in large and small plants. Covers 
utility distribution practices; methods of 
buying electric power; what to do when a 
choice of primary voltages is available; ap- 
plication of primary switches and circuit 
breakers; types and arrangements of pri- 
mary cables; and types of load-center dis- 
tribution systems. General Electric Co. 
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sheets and other information. 


ance characteristics of electrical insulation. 
Complete with tables and graphs, gives 
general information on variations in tem- 
perature characteristics, composite nature 
of electrical insulation, and practicability 
of temperature compensation. Other chap- 
ters deal with determining insulation con- 
stants for temperature correction factors, 
dielectric absorption characteristics, and 
a practical method of obtaining insulation 
temperature. James G. Biddle Co. 


INSTRUMENTS AND CONTROLS 


207 instruments for Steam Gen- 
eration — Bulletin 9050, 32 pp, is a handy 
reference for all manufacturer’s products 
applicable to steam generation, including 
electric, pneumatic, electronic and me- 
chanical types of instruments and con- 
trols. Power engineers will find it useful in 
selecting instrumentation for moderniza- 
tion of package boilers. Minneapolis 
Honeywell Regulator Co. 


208 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com- 
prehensive catalog offering information 
on company’s meters, control equipment 
and engineering services. It is written for 
engineers in power plants, public utilities 
and process plants. Fifteen measured vari- 
ables common to power and process opera- 
tions form the index for selecting appro- 
priate equipment. Bailey Meter Co. 


209 For Feedwater Analysis — Bul- 
letin 148 BP contains a technical discus- 
sion of manufacturer’s analyzers for deter- 
mination of dissolved oxygen and hydro 
gen in feedwater. Discusses both 02 and 
H units as to function, ranges, accuracy. 
Cambridge Instrument Co., Ine. 


210 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feed water 
automatically according to steam flow. 
Copes-Vulcan Div., Continental Foundry 
& Machine Co. 


211 > Transmitter Unit — Bulletin 
9563M describes and illustrates a pneu- 
matic signal transmitter for use with com- 
pany’s ring balance meter. Using a sche- 
matic diagram of the operating mechanism, 
booklet explains how speed, accuracy and 
stability of the transmitter, in combina- 
tion with the ring balance meter, provides 
an instrument adaptable to a wide variety 
of metering and control applications. Ha- 
gan Corp. 


212 Gage Cocks — Quick-opening 
and self-closing gage cocks in models de- 
signed for pressures up to 250 lb and 450 
lb, and a wood wheel gage cock designed 
for pressures up to 150 |b are described in 
this illustrated folder. Explains construc- 
tion, applications. The Paul B. Huyette 
Co., Ine. 


213 Water Level Indicators — Bul- 
letin WG 1824, 20 pp, revised, describes 
three models of remote liquid level indi- 
cators for boilers, heaters, storage tanks 
and other vessels in power and industrial 
process plants, for boiler pressures up to 
700, 1500 and 2500 psi respectively. Lilus- 
trates a new wide vision dial, an indicator 
installation, and electronic secondary in- 
dicators. Explains how indicator is used, 
gives typical applications, wiring diagrams. 
Yarnall-Waring Co. 





PUMPS, PUMPING 
214 Boiler Feed Pump \ 


In 42 cities 
throughout the United 
States and Canada 
Farris Pickering 
representatives 
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Controlled Volume Pumps 
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VALVES, TRAPS, PIPING AND 
ACCESSORIES 


216 Check Valves Pw 
y 30 presents compat 
» tN 
oe Wherever you are, this service is as near as 
your telephone—and it’s the one sure way to prevent trouble. 
Whether it’s one of the famous fly-ball governors that have been 
faithful servants of industry for nearly a century, or one of the new- 


217 | — ianes be pan venta - est hydraulic types, your Farris Pickering Governor will come back to 
you reconditioned for perfect performance, as it can only when it gets 


FACTORY PARTS — FACTORY REPAIRS — FACTORY TESTS 


Your original service cost is your only cost — no production stoppages 
COSSOTIt for more break-downs due to faulty work...no maintenance due to 

improper fits and adjustments. You get fair-price repairs with parts 
21 8 To Get = Those Valves - supplied at net. Your governor is tested on a $25,000 dynamometer 
hake, dealin” “Sie akan aie he Oe —not a junior-sized portable unit that cannot give you load control 
valve wheels. Babbitt Steam Specialt governing results. You get a Factory Rebuilt Guarantee along with a 

check report on the cause of trouble and a test report and curves 
219 . Buttorty-Vaives — Construc on the governor as shipped. 
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221 For Precise 
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Precision Speed Controls 
Since 1862 


re rr ’ “uick eh un a mn ty LEE PICKERING 
wig goa . GOVERNOR Co. 
222 Pump Valves teen-pp Cat de Palisades Park, New Jersey 


10, no e to power 
aecciilies cane Wane Affiliates: FARRIS ENGINEERING CORP. + FARRIS FLEXIBLE VALVE 
CORP. + FARRIS STACON CORP. + FARRIS HYDROTORQUE CORP. 

FARRIS HYDROSEAI CORP 


For more data circle 552 on Post Card 





' 
a 


_oll-bearing 


condens 
with 


SORBO-CEL 


fi ltration 





2K A specicily treated diatomite filter powder 

© reduces oil content to less than 
0.1 ppm 

© conserves water and heat 

© eliminates chemical treatment 

e filters out all suspended solids 


FREE! new booklet 


Send for your copy of the 
new booklet “Sorbo-Cel 
Filtration 


Sorbo-Cel Engineer will 


lf you wish, a 
gladly call, without obliga 


tion. Write Johns-Manville 
Box 60, New York 16, N.Y 


Johns-Manville 
SORBO-CE lL’ 
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225 Steam Trap Solutions 
Bulletin F.151, 36 pp, is a vised 
this company’s well known 
Solving Steam Trap Problems 
lor Ons) this 
provide specications 
float 


stramers 
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booklet 
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and servicing 


traps 


Steam 
BOS steam 
bronze, Monel or 
ind bodies in bronze, semi 
onstruction in sizes 

to 2 in., for pressures from vacuum 
to 300 Ib. Included besides ¢ pacity tables 
ind dimensions are piping diagrams, typi 


cal appli itions. W. H. Nicholson & Co 
227 Unions and Valves 


11, 24 pp, contains full engineering data 
ind specifications on Perfect 
Seal line of hot forged steel pipe unlons ind 
swing check Also lists alloy 
and UnLONS, ind 

section is devoted to double-start 
Catawissa Valve & Fittings Co 


228 Unions and Fittings 
pp Catalog 50 covers manufacturer's line 
of unions of all 
It describes 
Dart Union Co 


Industrial 
‘I welve pp Bulletin 
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FUEL OILS, LUBRICANTS 


231 Diesels, Their Fuels and Lu- 
bricants This 46 pp book gives practi 
eal information covering 
their history and economics is de- 
sign characteristics and operating princi 
ple s. Classification of diesels iecording to 


speed is covered. A chart shows 


on diesel engines 
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CATAWISSA VALVE & FITTINGS CO. 


w+ 


leaton4s— 


We take 
express our thanks 


time out to 


and good wishes to all 


MERRY 
CHRISTMAS 
anda 
HAPPY 
NEW 
YEAR 
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232 Turbine Lubrication Phe lubrication is advantageous are also ci complete technical service providing 


special problems of turbine lubrication are cussed. The Texas Co 
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chemical formulas for treatment of wa 


team, brine un Western Chemical Co 
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pany Ss preeess for reducing sludge 1 
tion within lubrication svstem. Illustrated 
with diagrams of typical installations 
Del ival Separator Co 
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233 Petroleum Pitch Chis illus ' ’ 1G oe 


trated article on petroleum pitch as a ‘ { 
boiler fuel stresses Its low cost. other ud iadntenanes itie 
Vantauges ] \ plains combustion of pitch 
discusses unloading method, burning, stor 
ge, fuel oil treatment, also precautions in onlin ihe 
handling hot pitch. Kor Corp 

234 Air Compressor Lubrication 
Manual Valuable information on = air 
COMPressor Inaimntenance is contamed in 
this 40-pp book. Subjects treated inclade 
compressed alr COTMpPressors ind related 
equipment, lubricating systems, compres 


cludes drawings and 


piderisy 236 Efficient Little Boiler sulle 

tin AD-135 describes company’s CB 50 80 
boilers available in 50 to SO hp 15 to 150 
Ib steam. 30 1b hot water) for heating and 


silent operation, fuel flexibility, speed, easy 
automatic operatior 
Discusses new hinged front and rear doors 
forced draft) systems 


237 Shop Assembled Boilers ore 
Two-drum, bent tubs 
steam and high pressure and high tempera 
ture hot water are the subject ol this al 

trated bulletin. Gives construction det 


ti 

| 

1 
dimensions, ratings. Springfield Boiler Co 


sucl Ivantages 
iho intag i ind both 


tual information on methods of ipplyving 
chemicals in treatment of water for boilers 
Is presented in Iiepp Standard Method 
122. Discusses pretreatment of raw water 
ippheation of chemical feeding to pre 
treating Operations eonbstant rate 
ind flow responsive feeding direet to borer 
drum and feedwater system, condensate 


‘ Proportionoen Tne. 


return ( 


‘ ( 
over leature In 


specifientions. Clea ; ; , 
eis 241 Feedwater lreating sulletin 


Soo, 30 pp, features manulacturers hot 
~ Aecelerator tor treatment of borer 
: feedwater, illustrating and explaming its 
package ublts tor 
operation and iy wes, also optional 


equipment. Contains excellent: discussion 
us 


of necessity. for treatment of makeup 
' 


water, selection of proper equipment, Also 
covers the limitations of hot process solt 


sor oils and applications lubrication re 238 Steam Generators Ilustrated ening Tufileo Tne 
* a ’ « i Piate’ 


quirements, operating hints, oil require Bulletin SB43, 20 
t ts ‘ — 
ments, storage and care of COMIPrEessol oils 
, VL factory 
ilso) safety precautions. Cities Service 


Petroleum, In 


235 Bearing Lubrication Vol 
XL, No. 10 of this company’s Lubrication 
mugazile provides an ¢ xcellent 12-pp irti 
cle on industrial bearing lubrication. Illus 


pp 
issembled generators combin 
ing 2 drum water-tubs bowler integral 
water cooled turnace 
tion and steel casing 
illustration shows design detaal wid was 
travel. Eerie City Tron Worl! 


Gractmes compan 242 For Industrial Water Soften 
ing Greensand, zeolite and resinou 
change water softener ue deserbed in 
S-pp Form 8-105. Discusses features and 
applic itions of each of these basi typ. 
ind illustrate ome tnstallation Prelit 
Capacit data and general specity ition 
Also deseribes and pletures controls tor 


brick work mmstulsa 
A large ut-uwa 


trated with photos and drawings, text cov WATER CONDITIONING vater softeners, pressure filters and deton 


ers such subjects as bearing design; bearing 


izers. [hinois Water Treatment Co 


surfaces; bearing overhaul; aspects of lu 239 Steam System Treatment 
brication, including factors involved in) This bulletin on Coravol for prevention of 243 Testing Equipment Designed 


theor of corrosion for use as a guide in the selection of water 


choice of turbine oils and diesel lubricants corrosion, explains 


nd the deletortous effects of morsture ina pple ition of org 





S7 gn Your 
Cc 


DECLARATION OF 
INDEPENDENCE 


Buy 
U. §. Savings Bonds! 











itil 


syyaitne team testing equipment, this P2-pye bulletin le 


CAMBRIDGE 
GAS ANALYZERS 


at the 
21st NATIONAL POWER SHOW 
BOOTH NO. 102 


COMBINATION DISSOLVED OXYGEN AND 
DISSOLVED HYDROGEN ANALYZER, for contin 
uously and simultaneously recording the oxygen 
dissolved in boiler feedwater and the hydrogen 
in steam condensate 
COMBINATION OXYGEN, CARBON-DIOXIDE, 
AND COMBUSTIBLES ANALYZER, for cement, 
lime, bauxite, sintering and other types of kilns 
CARBON DIOXIDE, HYDROGEN, CARBON 
MONOXIDE ANALYZER-RECORDER, for blast 
furnace top gases and for gas generator analysis 
SULPHUR DIOXIDE ANALYZER, explosion 
proofed for hydroformer application; controllers 
for acid plants 

GAS ANALYZERS, single and multi-point for boiler flue gas 

PORTABLE pH METERS, for laboratory, plant and chemical 

proc esses 

SINGLE AND MULTI-POINT pH INDICATORS, RECORDERS 

AND CONTROLLERS 


Visit us at Booth 102 or send for de 
scriptive literature mentioning applications. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3767 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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THIS IDENTIFIES 
THE BEST IN 


IDENTIFIES HEAT TRANSFER 
YO U EQUIPMENT 


THIS 


If you are shopping around for Condensers, 
Evaporators, Closed Heaters, Refiners, Filters, 
Steam Jet Air Ejectors, Deaerators, in fact, any 


thing in heat transfer equipment, you need the 
latest CONDENSER SERVICE catalog. 


Write or call today. We will be glad to send 
CONDENSERS your copy by return mail. REFINER FILTERS 


| <i> Condenser Service & Engineering Co., Inc. 


HO 3.4425 158 Observer Highway, Hoboken, N. J. N. Y. Tel. BA 7-0600 | 
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for PURGING... 


DRY ICE CONVERTERS 2 


FUEL OIL CONDITIONER 


the superior sludge dispersant plus a combustion catalyst 
For Treating Residual Fuel Oils, Diesel Oils, and Petroleum Pitch 


Gives the Kind of Results You Expect to Get * Greatly 
Reduces Maintenance Costs * Helps Obtain More Steam or Mt iy 
More Heat with Less Oil aad f >> 


NO OPERATING COSTS! 





Al 
aaa ree 
(a. \ NON-EXPLOSIVE ' 
— : Dry Ice Converters are A.S.M.E. code pres- 
competence sure vessels especially adapted for charging 
oa » full-sized 50-lb cakes of solid co, They 
may be located any place in a plant and 
connected by pressure piping to the gas use 
A variety of sizes are available for 


CHEMICALLY STABLE + ACTIVE INGREDIENTS 


Send for performance proofs, bulletins, and prices 








area 
either vertical or horizontal installation No 


4 @) 4 ® @) Ww Pp @) R AT I @) N electricity, fuel or refrigeration needed. 
Div 


yn of Oxi Corporation Write for folder and prices 


a ne — AND COMBUSTION SPECIALISTS ' : CONVERTER CORP "aie 
600 any SHisAVENUE, GARY, INDIANA a Dept. C., Box 1652 — Okle 
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What's new? 


ne 
espace mensue! 


“ sauirmen? 
~~? 
on 


BIDy OO tee ee 


TUBING AND ACCESSORIES 
244 Life Extension for Condenser 


Tubes This 32-pp extensivel illus 
l corrosion aid means of combat 
the choice of condenser 

out that Admuralt 


ceWe U itt 


245 Nickel Pipe and Tubes Bul 
letin T-17 is a 27-pp technical bulletir 
hae 


the tabmeation and design of meke ‘ ss pote 
high micke illo pipe and tubing lay .  GARTS TE » 
ited throughout by drawings and ph oO ite for this new 104 ~ 
Yrosents tables o a ( nit Wri ® Manuva 
I ti il ! nh itil to an a tt t 
ital properties, ASM: cod edition © 
nt recommended welding pros 


Phe International Nickel Co Ir 


246 Tate Cleaners ry { log P Instrum 
provide pp of infornmiate Dime tii | t on your 


ead Manval 


trsulation lesters 


line ol ” cleaners. Follow , 
l operating hint letterh 
this practicnl eutulog ¢ eribes and pu 


tures cutter i nd ait eads, brushe 


wturers 


equipment setes« 


ention in 


«i motors 


ormation 


247 haan tastier, am. PARDON OUR PO IN TI \ o. 
woh pin go cs Bo ips he Gromeatony modern Wey nul we don't want you 


nd net CONS we Measure Speed 
yele do head + 


, , 
to miss this 


ries. [llustrates several me 


Roto Div., Elliott Co “ or 

. 4 ’ vr , 
248 Data on Stress Values Dats i, s NEW Be IOKLE'T 
Card 154 1s designer » help power en : 
papallngpatiince: gor Pay ony dee: Aae , SS . on the FRAT 
tubular equipment at. ¢ ; ; 
tures ind pressures Phe eard is an idaptsa 
tion of Table P-7 of the new ASMI Souler ‘ ’ 
ode ane comple sith notes am ‘ : 
( nd ! nel : , ; of 


levated tempera 


formulas tor en main allow 
rte Vorkihg re Tubu ! Products . . : none 
vision. Th wae MEASURING SPEED 


& Wileox Co 


Resonant Reed Principle 


f the booklet are « iwayt!t ow you the simplicity of the inner “work of a Frahm 


enanes 


nant Reed Tachomse no movin ts. Hence. little or no : 


COAL HANDLING required. Speed is measured by merel inoue bceimnediiea Madan Wicaetdcaa ti ee ol 


in imiportant safely 


eter to any part ¢ 


249 Pneumatic Handling System 
( bee grace 


Value to power engineet! conceerned feature because readit onotl et e made in dangerous | atic the ma 
th the handling of dry pulverized mate any point thatiss hl ivht 

lo-pp Bulletin G2 te how handling peed is measured | > ‘ d read by noti 
can be reduced by using the proper steel reeds on a scale calibrates ee 7 rf 
tie handling stem sts SO dt y ‘ rahon Ue 
ie handling em. Li I Reed Tachometers are offered by Jan G. Biddle Company « a peed 1 


sneed aicdicsate vhich of | 


ow as 900 to as | ia LOOL000 ron hiver maintenanes 


Write for Booklet 31-P38-PE 


pulverized materials 
three systems is best suited to handle enet 
itertal, Discusses company’s system for 
I ‘ = oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
JAMES G. BIDDLE CO 
1316 Arch St., Philadelp! Pa 


Please mail me Bullet PEI Manual 2] J-Pi Phank 


ment puive 


250 Coal Crusher Compan W¢ 


ind WS series rolling ring oal crushers 


deseribed in Bulletin 154. lemphasize | \ 
ial construction elements that meas j ome 
° 


yreater coal reduction at lower operating Jol 
rh 

Cross section illustration show 
feeding and crushing hion Tcorporates Company 


id tables give « ipacithe peed 


K 
nslon American Pulverizer Co 


Irie {ddress 
2 Spreader Stoker Selection 


coker Sele JAMES G. BIDDLE CO., 1316 ARCH ST. 
ourteen-pp orm yt) a] is on . 
a ee ee PHILADELPHIA 7, PA. 


tended to 
and if pont outn imy iwtors to b at 7 
sidered. Atnei n Engineering ; ELECTRICAL TESTING + SPEED MEASURING INSTRUMENTS «+ LABORATORY & SCIENTIFIC EQUIPMENT 


stokerto 
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252 Spreader Stoker — Sixteen-pp ice is charged and in which the resulting 
Sulletin SOO desertbes manufacturer's carbon dioxide is stored indefinitely under 
pr (*- RotoStoker i relatively small pressure Gives ady intages of CO) lor 


preader toker offering continuous clear purging or use as an inert gas and id 


f ing and ash discharge advantages of larger vantages of the dry ice converters as a 
= unit without need of a basement for ash- source of CO», Dry lee Converter Co 

~ / remoy Ixplains this and other opera 

> (-; tien 

<\ 


uivantages of the stoker, which is 256 Steam Atomizing Oil Burners 

—— ‘ » modern steam boilers with out Sixteen-pp illustrated Bulletin 21 ce 

all From Wut capacities of about 5000 to 75,000 Ib of scribes steam atomizing oil burners and 

team per hour. Detroit Stoker Co iuxiliary equipment for use with heavy oil 

or tar in boilers, stills, dryers and other 

furnaces, where steam or compressed ait 

is available for atomizing the oil Tri ludes 

{ 5 pply OTHER EQUIPMENT ; 

U mormMation on urnace design ane Con 

=Source 0 we 253 RK frigerator Condensers struction, National Airoil Burner Co., Ine 
— = sulletin RO-2, 38 pp, utilizes drawings 
Py K 

d engineering data to show how 

Service conditions are constantly be re t proper type from company’s line 

coming more extreme The success oF f ammonia and Freon condensers for re 

failure of a piece of industrial equip friaeration services. Illustrates horisonta! 





Postage-free cards for or- 
ment is many times dependent upon multips hell and tube types; vertical dering these catalogs are 
whether or not it can be properly singlepass shell and tube types. Gives pipe provided on pages 113 and 
sealed against loss of pressure, liquids izes for ammonia and Freon lines: stands 114 When usin them 
or gases. Belmont for over sixty years for large and small condensers. Henr 2 9 d 
has kept pace with the ever changing ied Wiealitinn: don’t forget to include your 
demands, offering a wide scope of job title and company name 
poring material to athtontety wo 254 Turbine Speed Control —even if you went your 
the toughest services. You can get them Phirty-pp wire-bound Bulletin H-21 > is 
ALL from ONE SOURCE of SUPPLY titled. “Fundamentals of Turbine Speed catalogs to be delivered 

to your home address 


Get in touch with your nearest stocking Control It is an elaborately illustrated 


Belmont distributor or mail us your educational booklet intended to clarify the 
specifications. Write for new con operation of common types of automatic 














densed catalog #54 speed control for steam turbines. An in 
troductory section covers general funda- 257 Cooperative Technical Con- 


Belmont “Teflon” mentils of autom itie control systems, and sultation Service — ‘This informative 24- 

includes a key to control terminology. Sim pp booklet presents company’s periodi« 

ve I tur plified diagrams show operating principle = consultation service aimed at the most 

tual control systems. Elliott Co efficient use of petroleum products. Covers 

services available in the solution of lubri 

255 Dry Ice Converters This i cation problems metal working operations 

lustrated bulletin describes pressure vessels processing, fuel oils, dust control. Gulf Oil 
vith removable closures into which dry Corp., Gulf Refining Co 


Belmont “0” Rings 


tee 


Belmont 


are Rod Packings 


% Minimum pressure drop — when 
fully open, valve practically as 
free as pipe itself. 

% Uniform, quick control manually 
or automatically. 

* Positive shut off—commercial, drip 
tight or air tight. 

% Pressures to 600 p.s.i. Tempera- 
tures to 2000° F. 

“There’s a Belmont Packing tor _— . % Made of any metal or rubber-lined. 

Every Service’. . . % Sizes—1" to 72” and larger. 


and the Belmont Distributor in your gf Se, 
locolity is ready to serve you Write for Valve Catalog 


* et.monr 1 
Write for his name and address. ~ “im OMP NY 
|W. S. ROCKWELL C A 


. gun . 
aah pty wo nay amen Co. BUTTERFLY VALVES © SLIDE VALVES @ ‘AUTOMATIC VALVES 


Philadelphia 37, Pennsylvania 2924 ELIOT STREET ° FAIRFIELD, CONN. 
= — : od Sales Representatives in Principal Cities 
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258 Industrial Products Guide — tion air. Also covers increased boiler out 
Consult Us For: 


Newest edition of this company’s indus put abilitv to use lower grade fuels, othet 


trial products catalog Is A 1-pp book advantages afforded Booklet contrasts CHIMNEYS 


offering essential data on insulations, re- regenerative with recuperative preheaters 


lractory products asbestos cement pipe, explains operating principle and structural 7 

packings, gaskets, electrical products iru details of the Ljungstrom au prehe iter FURNACE WORK ae. 
tional materials, and others. Photos, dia Industrial applications for other than BOILER SETTINGS 
grams and text have been brought up to power boilers are also covered Air Pre 
date. Johns-Manville heater Corp 


259 Power Plant Equipment 262 Industrial Equipment Bul 
This comprehensive folder illustrates some letin WP-1099-B61, 16 pp, deseribes man 
of the equipment and services provided ufacturer’s industrial equipment including 








b this company Shows he it exchangers centrifugal refrigeration, condensers and 
filters, condensers; also such services as coolers, steam power plant equipment 
re-tubing : und metal spraving. Condenser water conditioning dexerators and rotar 
Service & Engineering Co ( pumps. Worthington Corp 


260 Preheating Combustion Air 263 Motorized Chimney Draft 
This well-illustrated 36 pp booklet ex The idvantages of mechanieal draft) in 
plains fuel savings and increased perform supplying = positive uniorm idequate 
ince made possible by using waste heat dratt regardless of variable we og eon 
in flue gases to preheat Incoming combus ditions or inadequate chimney or breech 
Ing construction are shown in detail in 


Bulletin | a2 I J Wing Mig Clo 





J. E. SIRRINE COMPANY 
Engineers 264 Burning Bituminous Coal 
Design and Supervision of Steam and Hydro This 24-pp illustrated booklet is a com 


electric Power Plants, Industrial Plants, Me pilation of numerous actual case histories 
chanical and Operating of industrial plants and institutions which 


Surveys, Appraisals @ Plans 
© Reports burn bituminous coal “the modern wa 

. Stressing operating economy ichieved, 
Greenville, South Carolina these case histories show problems over 


come, equipment used, and savings real 
GAGE GLASSES AND ized. Bituminous Coal Institut 
High Pressure Rubber Gaskets 265 Steam Valve Calculator \ 
_Ail SIZES TO FIT YOUR GAGES slide-chart calculator that qui kly esti 
- mates pressure drop and indicates proper AMERICAN CHIMNEY CORP. 


(z MACNIFYING size steam valve needed for any pressures 143 Fourth Ave., New York 3, N.Y 
: up to 1500 psi is now available. Printed on BRANCHES 
; calculator are operating instructions. Gol . 
oun? WATER COLUMN & GAGE CO. Ane. Minden 1! a Grcantaiian Cn le} tie), me PHILADELPHIAs e CLEVELAND 
Send for Catalog LIVINGSTON, N. J ' iiss y DETROIT @ RICHMOND; VA. © RALEIGH, N.C 
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Do your gauges shimmy? 
. - $ } 


PwvveTT?T 
PPCCCE 


4444466664446 464644 544445544555. 
AAA ABADAABADAAAAA AAAS 


“"PRH’? GAUGE COCK 
A gentle pull opens this sturdy, long-wearing 
gauge cock and an adjustable weight auvtomat- 
ically closes it when you let go. Removable 
monel metal seat and copper valve pencil in- 
sures leak-tight service. 


P ULSATION DAMPENER Write today for catalogue and prices 
INCREASES GAUGE & GOVERNOR LIFE The PAUL B. HUYETTE CO., Inc. 


401 N. BROAD ST. EST. 1896 PHILADELPHIA, PA. 


pevevvy 





Never install a gauge | ng line without a Campbell Micro 
Bean, is edict of ) This miraculous pulsation dampener 
installed ahead of gauge and governor of a boiler feed-water pump will 


sitively Y pF event fa atigu e of spring, rupture of diaphragm and leakage ATER GAUG 


thes out the line. Increases gauge life by ten 





Es—Vertical and Inclined 


on portable pipe lines. Most sensitive control to 
00 Ib. Write for literature and 


} 
VY 


and 1 t 
ing 72 { 


J. A. CAMPBELL CO. 
645 E. Wardlow Rd. Long Beach 7, Calif. 
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ionXchange 


remove SILICA 


BY DE-I0NIZATION 


One of the toughest problems in 
treating water for use in high- 
pressure steam systems is the com- 
plete removal of silica. One of the 
easiest ways to solve this problem 
is to use an ILLCO-WAY ionX- 
change system. 


GET CLEAN HIGH- 
PRESSURE STEAM 


Not only does ILLCO-WAY ionX- 
change equipment remove the 
silica, but it also removes a// other 
dissolved solids producing a 
really clean water for the gener- 
ation of high-pressure steam. 
(Chemically, the water is the 
equivalent of triple-distilled.) 
Furthermore, the design and con- 
struction of ILLCO-WAY equip- 
ment is based on a wealth of 
practical experience dating from 
the very first year that modern ion- 
Xchange resins became available. 


REDUCE COSTS 


A comparison of 
costs, calles all fac- 
tors into consider- 
ation, shows that the 

ionXchange method is more eco- 

nomical. This, with other advan- 
tages of completely de-mineralized 
water, can result in noticeable 
reductions in your operating cost. 
Let us show you the details. 


ILLINOIS WATER TREATMENT CO. 


! ionXchange 


850 CEDAR ST 
tele ¢2e) ie) 
ILLINOIS 


4 


(3 
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ALLIS-CHALMERS MFG. CO 30-31, 33,45 


AMERICAN CHIMNEY CORP 121 
AMERICAN ENGINEERING CO 107 


AMERICAN MACHINE & METALS, INC 
AMERICAN PULVERIZER CO 
ANDERSON, V. D. CO.,, THE 


ARMSTRONG MACHINE WORKS 


BABBITT STEAM SPECIALTY CO 124 
BABCOCK & WILCOX CO, THE 100-101 


BABCOCK & WILCOX CO 
Div) 


(TUBULAR PRODUCTS 


BAILEY METER COMPANY 

BELMONT PACKING & nusser coO., THE 
BETZ, WH &t. OD 

BIDDLE CO, JAMES G 

B-1.F INDUSTRIES, INC 

BITUMINOUS COAL INSTITUTE 


BUSSMANN MFG. CO 


C & D BATTERIES 

CAMBRIDGE INSTRUMENT CO., INC 

CAMPBELL CO, J A 121 
CATAWISSA VALVE & FITTINGS CO 116 
CHAPMAN VALVE MFG. CO., THE. Inside Back Cover 
CHESAPEAKE & OHIO RAILWAY 99 
CITIES SERVICE OL CO 25 
CLARK MFG. CO 112 
CLEAVER -BROOKS COMPANY (BOILER Div) 52 
CONDENSER SERVICE AND ENGINEERING 118 


COPES-VULCAN DIVISION, CONTINENTAL 
FOUNDRY & MACHINE COMPANY 


CRANE CO 


DART UNION CO 

DE LAVAL SEPARATOR CO., THE 
DE LAVAL STEAM TURBINE CO 
DETROIT STOKER COMPANY 
DOWELL INCORPORATED 


DRY ICE CONVERTER CORP 


Inside Front Cover 


eLuioTT CO 


ERIE CITY IRON WORKS 14-15 


FARRIS PICKERING GOVERNOR CO 
FOSTER WHEELER CORP 


FULLER COMPANY 


GRAVER WATER CONDITIONING CO 


HAGAN CORPORATION 
HALL LABORATORIES, INC 


PAUL B. HUYETTE CO., INC 


ILLINOIS WATER TREATMENT CO 
INFILCO INC 
INSTROF, INC 


INTERNATIONAL NICKEL COMPANY, INC., 
JOHNS -MANVILLE 


KOR CORPORATION 
MILTON ROY CO 


MINNEAPOLIS-HONEYWELL REG. CO 


NATIONAL AIROIL BURNER COMPANY, INC 
NATIONAL ALUMINATE CORPORATION 


NICHOLSON & CO.,, W. H 


PITTSBURGH PIPING & EQUIPMENT CO 
POWELL VALVES 
PREFERRED UTILITIES MFG. CORP 


FJoPROPORTIONEERS, INC % 


RELIANCE GAUGE COLUMN COMPANY 
REVERE COPPER AND BRASS, INC 
RIC-wWiL CO 

w.s ROCKWELL co 


ROTO DIV. OF ELLIOTT CO 


SCHUTTE & KOERTING CO 
SIMS PUMP VALVE CO 
SINCLAIR REFINING CO 
SMITH CO., S. MORGAN 
SPRINGFIELD BOILER CO 


STONE & WESTER ENGINEERING CORP 


TEXAS CO, TRE Back Cover 


U. S. ELECTRICAL MOTORS, INC 


UNITED STATES RUBBER COMPANY 
VOGT MACHINE CO., HENRY 


WATSON-STILLMAN co 
WESTERN CHEMICAL COMPANY 
WESTERN PRECIPITATION CORP 
WILSON, INC., THOMAS C 
WING, MFG. CO, L 4 


WORTHINGTON CORPORATION 


YARNALL-WARING COMPANY 





This helpful new booklet tells you 
How flange surfaces 


affect gasket 


I, YOU BUY, specify or design joints requiring gas- 
kets, you will find helpful information in this new 
booklet. It provides a basis for selecting the flange 
surface finish most suitable for a given gasket. It 
explains why the right finish makes it easy to form 
the initial seal and obtain the best joint perform- 


ance in service. 


This booklet is the latest in a series of technical 
publications issued by Johns-Manville under the 


collective title “The Gasket.” It is based on studies 


performance 


made at the Johns-Manville Research Center, larg- 
est laboratory of its kind in the world. It incorpo- 
rates the long experience of Johns-Manville engi- 
neers in the design ot gaske ts suc h as asbestos, 
fibre and composition types, asbestos-metallic and 


all-metal gaskets 
Booklet offered without charge 


fo secure your copy of this study, write for "The 
Gasket,’ PK-48A No Address Johns-Manville, Box 
60, N. Y. 16; in Canada, 199 Bay St., Toronto 1, Ont. 


Sj) Johns-Manville PACKINGS & GASKETS 
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Tube Cleaners 


Wilson brings you a complete line of 
fast-acting tube cleaners. They handle 
every kind of deposit, hard or soft, thick 
or thin or variable in depth. Driven by 
air, steam, water or electricity, these 
powerful cleaners make quick work of 
cleaning straight or curved tubes. 


Tube Expanders 


Wilson Tube Expanders are precision- 
made. Their smooth, efficient rolling 
action insures firm seating of the tube 

provides perfectly rolled joints... 
reduces time-wasting re-rolling and re- 
inspection. There is a Wilson Tube Ex- 
pander for every need from 6” ID to 


12” ID and up. 


Special Tools 


Wilson also offers a wide range line of 
boiler maintenance and erection tools. 
The handy chamfering tool shown at 
right chamfers the tube edge toa 45° sur- 
face at high speed...makes repairs much 
faster than outdated hand methods. 
Also available is an inside chamfering 
tool for placement of chill rings. Write 
for more information on these tools. 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N.Y. 


CABLE ADDRESS: “TUBECLEAN” NEW YORK 
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ie Your Manpower with.. 
i isrodojojlan 


—Adjustable— 
SPROCKET RIM 
wtth Chain Guide 


Control! out-of-reach overhead valves 
right from the floor! No more climb- 
ing on ladders, balancing on boilers, 
perching on workbenches or ma 
chines. Prevent accidents and costly 
claims — also save fuel, steam and 
money 
Only tour simple, quickly-assembled 
ports installed and operating in only 
a few minutes, Babbitt Adjustable 
Sprocket Rim with Chain Guide — 

@ Fits all valve wheels 

@ Simplifies pipe layouts 

@ Eliminates risky climbing 
Range of 10 adjustable sizes fits all valve wheels from 2 to 30 inches 
diameter, with rising or non-rising stems. 


Call your Industrial Distributor. He carries complete stocks. 


4 ‘BABBITT SQUARE, NEW BEDFORD MASSACHUSETTS 
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SIMS VALVES 
LAST LONGER 


IN ANY PUMP 


Here’s Why... 


Stem breakage eliminated 

- by exclusive double 

shock-absorber stem heads. 

Reduced wear - long guide 

gives even lift. Springs 

can’t jam. 

Smooth seating surface- 

rotating valve disc changes 

to new seating surface with 

every pump stroke. 

Reduced flow resistance- we 

sccomplished by Sims Write for Bulletin 
inclined seat-ribs. PF-12 explaining how 
Sims Pump Valves, for all Sims Valves can improve 
pees EY ay pumps, are your pump operation 
stocked for quick delivery. at lower cost. 


PUMP VALVE CO., INC. 
1314 PARK AVENUE, HOBOKEN, N. J. 
M&M BLDG., HOUSTON, TEXAS 
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POWER ENGINEERIN 





INDEX TO VOLUME LVIII, 1954 


POWER ENGINEERING 


SUBJECT INDEX 


A star denotes an illustrated article; q, a question answered; PE, an article of the Practical Engineer Section; H 
denotes an article in the Power Engineering Handbook. Index to names of authors follows the Subject Index 
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ONE OF SEVEN WORTHINGTON DEAERATORS installed by Stone or Webster eee 
ing Corporation, engineers and constructors for Virginia Electric’s growing power system. 


Now there are seven Worthington deaerators 
at Virginia Electric and Power Company 


Back in 1939, the Virginia Electric and Power Com- _ rigorous operating conditions. Features like easy tube 


pany first started buying steam power equipment from accessibility, Worthington’s patented tray system and 
Worthington specially designed distributing weirs add up to eco- 

Since that time, VEPCO has installed seven Worth- nomical, dependable operation — with extremely low 
ington direct-contact deaerators in new or existing sta- maintenance costs. Matter of fact, we think our 


tions, the latest deaerator going to work in 1953. deaerators are the best salesmen we have 


There's a good reason for all this repeat business - Get in touch with your nearest Worthington district 


performance. Worthington deaerators, like all Worth- office for bulletins and information. Or write to 


ngton steam power equipment, are built for service, Worthington Corporation, Steam Power Division, Sec- 


built to keep going year after year under the most _ tion S.4.1, Harrison, New Jersey. $.4.1 


Phe tery ae ve we »R T Hi : N G Y @ Pe 
oration Exhibit in New York 


City. A lively, informative 


display of product develop =f 


ments for industry, business peeaahadeagl 
and the home. Park Avenue CLL Ld SASS 


and 41st Street."’ A GREAT TEAM IN STEAM 


Boiler Feed Steam Surface Condensers 


Steam-Jet Ejectors 
Deaerators Turbines and Auxiliaries 


and Vacuum Pumps Pumps 
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... for EVERY 
’Small Forged Steel 





Gate Valve Application 





Month after month, Chapman List 960 
Valves deliver the goods on more different 
jobs than any other small forged steel gate 
valves. And maintenance charges are few 
and far between even under the toughest 
conditions. 

The wedge gate faces — hardened to 800 
Brinell by Chapman’s exclusive Malcom- 
izing process — won't seize or gall. Seat 
rings are hardened stainless steel, for mini- 
mum wear, and are easy to replace. Also, 
the bolted follower has no exposed threads 
on the yoke to corrode. 

For every small forged steel gate valve ap- 
plication, specify Chapman List 960. Sizes 
from 4,” to 2”, either rising stem with yoke 
(shown) or rising stem with inside screw. 
Bonnet joint is ground metal-to-metal or 
gasketed, depending on application. Pres- 
sure range is from 380 psi at 1000°F to 

2000 psi at 100°F. For higher ratings, 
specify List 990. 

List 960 is made in various alloys and 
combinations of alloys as listed in 
Catalog No. 10. Write for your copy 

today. 





yz 


The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 





For more data circle 584 on Post Card 





HERE'S HOW you can reduce your diesel main- 


tenance costs and cut your fuel consumption: 


Lubricate with one of the famous Texaco Ursa 
Oil series—the one that’s exactly right for 
your engines and operating conditions, 

The Texaco Ursa Oil series ts a complete 
line of lubricating oils especially refined 
make diesel, gas and dual-fuel engines de- 
liver more power with less fuel over longer 
periods between overhauls. 

Best evidence that Texaco delivers these 


benefits is this fact— 


For over 20 years, more stationary 

diesel horsepower in the U.S. has 

been lubricated uith Texaco than 

uith any other brand. 
A Texaco Lubrication Engineer will gladly 
help you select the proper oils to give you 
maximum efficiency at lowest possible cost. 
Just call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, 
or write: 

The Texas Company, 135 Fast 42nd Street, 


Nx Ww York ps N. 2 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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